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5G: the molecular genetics tools in the
hew breeding

*Genome assembly
§ * Genomic breeding

*Genome Editing
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La pangenomica
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Benefit to plant breeding from pangenomics
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Genomic
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In a reaction catalyzed by Rubisco,
CO, combines with the 5-carbon
RuBP to produce 2 molecules of
3PG (3 carbons each).

CO, from the
atmosphere enters
the chloroplast.

/

6 The remaining five-sixths of @ The presence of G3P
the G3P molecules undergo is a branch point in the
a series of ATP-requiring cycle. About one-sixth
reactions to regenerate of the G3P molecules
RuBP, which is now ready are used to synthesize
to accept another CO,,. sugars (carbohydrates).




What is the maximum yield we may expect
for a crop?
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Engineering the
ligule for increased
biomass
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https://www.nature.com/articles/s41587-021-00982-9




Radical soluti

* introduction of
perennialism into
annual crops

* de novo domestication
of wild, perennial
species.

Thinopyrum intermedium
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SUSIBA rice

CH,
' Combaey * Reduced total CH4
MR emissions
P * Less microbes involved in
i CH4 emissions

SUSIBA2
rice

* Yield traits are
comparable or greater

* Decrease in soil organic C
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CRISPR and drought resistance @ p[]@
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Performance de la tecnologia HB4

VY Soja HB4
N/ - Oja

\/37\/  Trigo HB4 J

\/ \/

Il
+20%
: +0.3% £
===
<2.0 2.0-5.0 >5.0
Ervironment productivity (tn/ha) tm
("R its of fieid wials carned out in different lronments | I r ) | trial C Af ted | en 2 C

HaHB4 (Helianthus annuus homeobox 4)2> wheat



Wheat breeding
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“Sometimes | feel unease thinking
of the quality of data that are
driving breeding innovation in

maize”

(Maize breeder, private company, 2024)
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t’s not-a fantasy. This.isn’t a
thing that:maybe in 25 years-will
be -happening;it's happening right
NOW.”

J..Doudna on’Editing applied to-plants,2024
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