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What is domestication and “Domestication syndrome”?
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What characterizes the “domestication syndrome” in plants?
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Why perform de novo domestication?

Case study in tomato (Solanum lycopersicum) wild relatives:
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S. pennellii — drought resistance, insect resistance
S. habrochaites — cold resistance, insect resistance
S. galapagense — salt resistance, insect resistance
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How to create a stress resistant cultivated

tomato?

®

S. galapagense

v y
£ o

S. pimpinellifolium

Domestication

e
47
A
0 n

> 4

R-CONTROL

ESALQ - USP

Unknown gene(s)
Linkage drag

Polygenic stress resistance
Salinity Cold
Ay @

S. galapagense S. habrochaites

Drought

<
S. pennellii

S. lycopersicum

SELF-PRUNING
FW2.2

FASCIATED

LOCULE NUMBER
COMPOUND INFLORESCENCE
LYCOPENE BETA-CYCLASE

p e

S. pennellii

»>

S. habrochaites

De novo domestication

Cultivated S. galapagense
Cultivated S. habrochaites
Cultivated S. pennellii



Proof of concept: using CRISPR/Cas9 to create similar domestication- @@p
related (loss-of-function) alleles in the wild species S. pimpinellifolium. %&%
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The new compound inflorescence loss-of-function allele potentially
increases yield of the wild species S. pimpinellifolium.
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WT  #5-1 X
Solyc02g077390 QRE“\ZO COMPOUND INFLORESCENCE (C) e #8 1
| exon 2 | intron | 12 3 4567 8 9101112131415 WT
-— - - - -

WT ACTTTTACTCCTCATTCTTCTTCTTCTGGACTT

#5-1 ACTTTTACTCCTCAT--TTCTTCTTCTGGACTT -2 bp
#8-1 ACTTTTACTCCTCAT--TTCTTCTTCTGGACTT -2 bp

(Zogon et al., unpublished)
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The new fasciated/clavata3 loss-of-function allele increases fruit weight  4ig"
and yield of the wild species S. pimpinellifolium.
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(26gon et al., unpublished)
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Side effects of the new loss-of-function fasciated/clavata3 allele:

Undesired fasciation of shoots




Tomato domestication involved the selection of unique alleles that it mlght@@
not be possible to create using the current version of the CRISPR/Cas9 4 &,
technology:

The fw2.2 locus involves heterochronic
gene expression
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We can’t perform gene editing (CRISPR/Cas9) for those domestication- 3 g

s @ %
related traits that we still don’t known their genetic bases %&ﬁ\@

S. galapagense seed dormancy
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Seed scarification No seed scarification

Moneymaker Santa Clara
var. cerasiforme 10 cm

S. galapagense S. pimpinellifolium S. lycopersicum Ailsa Craig

(Vicente et al., unpublished)



Introgression can be used for de novo domestication when we have
unique alleles (e.g fas, fw2.2) or traits whose genetic bases are not
known (e.g. seed dormancy)
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The main impact of de novo domestication: food security! @@p

Domestication and improvement

“Man gathered more species than he
domesticated, and domesticated
many more than he now grows”

Crops
& Man

Second Edition

Jack R. Harlan
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Muskmelon 338 varieties . 1903 i, Pea 408

Lettuce 497 <« w‘ Radish 463
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Sweet corn 307 Squaﬂs_h 341
Cabbage 544 Tomato 408
Beet 28!? Cucumber 285
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Source: RAFI De novo
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Example of the polygenic basis of stress resistance:

Insect resistance in S. galapagense.
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