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DG =k* " *h2  Everything you need to
know about breeding Is In this equation

A The importance of genetizariation (2 =" 5/ p)
A K, , i are subject to disruptive technologies which may improv
efficiency* of selection (or may just cost a lot of money).
A Larger populations improve measurement ¢f




"Those that fall to
learn from history, are
doomed to repeat it."
Winston Churchilll
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Plant breeding has always been more effective when coupled to
new technology, whether that technology is production,
harvesting, or breeding (e.g. development of mechanically
harvested tomato)

S.pimpinellifolium S.galapagensgplant form)
S.pennelliy S.peruvianum S.pimpinellifolium(resistance)
as source of g
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Since October 2014 We have ~500 tomato genomes in
public databases: how can we use this information?

Tomato Genome Consortiup2012
(Reference sequence)

THETOMAIL GENOME

Sequencing the culinary staple and its closest
wild relative from South America meess
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150 Tomato Genome ReSequencing project

SedCind aCCessinns Two factors are essental for continued Improvement of crop species by plant
breecing. tools to identify adequate genelic vanation, and lechnology to efficiently
(rejcombing usafa adeles in new breeding lines. Matenal from wiki reiaiives
ancestors and landraces held in germplasm cobactions of crop species contans an
News unoerexpioted weaith of genet vanathon, and will therefore offer a useful gene
poo! 1o cope with existing and new breading chalienges
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Exploring genetic variation in the tomato (Solanum section
Lycopersicon) clade by whole-genome sequencing
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Genomic analyses provide insights into the history of tomato
breeding
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Cluster of tomato accessions based on TM2 locus
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A Evaluation of accessions fom2 DNASequence, virus symptoms,
and antibody reactivity.

A Resistant phenotypes found on most nodes of accession tree
Susceptible phenotypes found on most nodes of accession tre

A Only predictability when we all ready know the allele.

A We lack sufficient structurbunction information to predict new
resistance alleles.



Scientific Correspondence

Efficient Gene Editing in Tomato in the First Generation
Using the Clustered Regularly Interspaced Short
Palindromic Repeats/CRISPR-Associated9 System’

Christopher Brooks, Vladimir Nekrasov®, Zachary B. Lippman®, and Joyce Van Eck®

Cold Spring Harbor Labormtory, Cold Spring Harbor, New York 11724 (C.B., ZB.L.); Sainsbury Laboratory,
Morwich Research Park, Norwich NR4 7UH, United Kingdom (V.N.); and Boyee Thompson Institute for Plant
Science, Ithaca, Mew York 14853 (J.V.E.)

Creation of new genetic variation
DOSYS 9RAUAYTE (SOKy2f23ASa
1) Zinc finger nucleases

2) Transcription activatelike nuclease$TALENS)

3) Clusteredegularly interspacedhort palindromiaepeats
(CRISPRJRISPRBssociated 9(Cas9) endonuclease

1 and 2 are based on proteDNA interactions, 3 is &RNAguided DNA
endonuclease system



To alter a target gene, supply Cas9 and
the guide RNA

Easier to knock out (remove function)
than to create a new functioq there
are exceptions to this rule

Image from: Horvath BarrangouR (2010).

"CRISPRYas the immune system of bacteria
and archaea". Scien@27(5962): 164170.



