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World population (Million people)
and arable land per  capita (hectares)
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Source: US Census Bureau, FAO, World Bank @ Phosagro report 2012
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Increase in Commodity demand with less available land
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é p r o dmoeeeand healthier food and
biomass

A without using additional  land and with
limited water r esour cesé
A while reducing environmental impact



Green-it

Bioresources4Sustainability

Improving Photosynthesis

Photosynthesis  sustains
life on Earth

Photosynthesis iIs a RENEWABLE source  of energy
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https://www.boundless.com
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Wheré'to improye?
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Photosynthesis is
rather inefficient
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As examples:

nght reactions A Only 1% of sunlight is

Z 3/ & harnessed by plants in a
%\ % 4
© 2

typical agricultural
system: models predict
Calvin
Cycle

this can be improved to
109%!

A free -air CO2
enrichment studies
show Calvin -Benson

cycle efficiency can be
\ iImproved
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MESOPHYLL CELL

co,

Oryza sativa
Cytosol (rice)
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C4-plants can create biomass much faster with same resources,
when compared to C3  -plants

‘Maize (C,): 44 DAG

Echinochloa (C,): 42 DAT

Rice (C,): 42 DAT

h CQ fixation
h Water-use efficiency
h N-use efficiency

h Radiationuse efﬁciencb

\

[ C4-photosynthesis improvements



http://jxb.oxfordjournals.org/content/62/9/2989/F1.large.jpg
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The C4-metabolism uses cell specialization to concentrate
CO2 around RuBisCO
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MESOPHYLL CELL BUNDLE SHEATH CELL X i C4
e — \

Calvin
Cycle
ca]
Chloroplast

Cytosol

Cytosol

Zea mays

[CQJ] ~ 100 pmol/mol [CQ] ~ 1500 pmol/mol (maize)

Adapted from: Wang Yét al., J. ExpBotany 65(2014) & Sadg&et al., Annu Rev. Plant Biof3(2012)
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/3_:34\ 7 Dissect c4 -metabolism to create tools to adapt it
T i into c3 plants
\/ PROGRAMME p
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Studying regulation of protein activity by post -translational
modifications (PTMs)

e.g. Phosphorylation, Acetilation, Ubiquitination

MESOPHYLL CELL BUNDLE SHEATH CELL

PTMs can change the properties of proteins
e.g. Activity, Stability, Localization...

Pyruvate, phosphate  dikinase (PPDK)



Green-it

Bioresources 4 Sustainability

Use of Mass Spectrometry to identify new PTMs
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Do functional studies to understand how PTMs affect protein function



How can it*be &Qoli"ed?

Green-it

Bioresources4Sustainability

Trait Transfer
C4 » C3

e.g.
Control of
protein
regulation...

Oryza sativa
(rice)

Zea mays
(maize)
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. The fundamental question that needs to
P hOtosynth esISs 2 . O be solved is how efficient plant production
(more with less) can be achieved, first by
fine-tuning and second by redesigning pho-
tosynthesis. We need to:

Understand all the parts and how they
interact together

Predict and fine-tune them to generate
higher efficiency

Rebuild the engine of life
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Genomics of Plant Stress

PRPBNTS
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