£

RBMP o] VI B 10

Sevilla, 14-16 septiembre 2022

Effect of combined nitrogenous nutrition and CO, concentration in
biomass and gene expression profile in Pinus pinaster

Joseé Alberto Urbano-Gamez, Francisco Ortigosa, José Miguel Valderrama-Martin, Francisco J. Ruiz Canton, Rafael A. Canas.

Integrative Molecular Biology Lab (IMBL), Molecular and Biochemistry Dpt., Universidad de Malaga, Malaga, Spain.

Corresponding author: José Alberto Urbano-Gamez (alburb@uma.es)
Introduction

Plants show preference depending on the nitrogen source and, while culture plants prefer nitrate as inorganic nitrogen source, others like conifers show strong preference for
ammonium. Given the progressive increase of CO, concentration due to human action on environment and its effect on climate change, plants are now on a new environment
that seeming propitious, might not be so.

Photorespiration process fixes one O, molecule per 2-3 CO, molecules, depending on conditions. Although it may seem to be a negative phenomenon for the plant, energy
obtained as reducing power is used for the assimilation of nitrate. By this way, plants that have high preference for nitrate also show a reduction in total protein content when
exposed to high CO, concentration levels, because photorespiration events are reduced, therefore diminishing the reducing power available for nitrate assimilation (Bloom,

2015).

In plants that exhibit preference for ammonium, as previously mentioned conifers, the increase in atmospheric CO, promotes photosynthesis and as result, there is a higher
production of carbon-based molecules, which results in a greater assimilation of ammonium. Because of that, is essential to determine the mechanisms that are used by plants

with ammonium preference to be able to transfer them to culture plants ad sustain human nutrition (South et al., 2018). eea A Nesaa00 | Nesa 720
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aldehyde catabolic process (G0O:0046185)

Negative expression genes in combined samples amine transport (GO:0015837

The goal of this project is to determine the preference of asparagine biosynthetic process (G0:0006529)
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the conifer Pinus pinaster for ammonium or nitrate in - - - carbohydrate mbtabolic procsss (G0.0005975)

carbon fixation (GO:0015977)

cell killing (GO:0001906)

cell wall organization or biogenesis (GO:0071554)

cellular aldehyde metabolic process (GO:0006081)

cellular glucan metabolic process (GO:0006073)

cellular iron ion homeostasis (GO:0006879)

cellular modified amino acid metabolic process (GO:0006575)
cellular oxidant detoxification (GO:0098869)

cellular response to starvation (GO:0009267)

disruption of cells of other organism (G0O:0044364)

external encapsulating structure organization (G0:0045229)
generation of precursor metabolites and energy (GO:0006091)
gluconeogenesis (GO:0006094)

glutathione metabolic process (GO:0006749)

hydrogen peroxide catabolic process (GO:0042744)
icosanoid metabolic process (GO:0006690)
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genes responsible for its assimilation in high CO,.
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Biomass: fresh weight per tissue (g)
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isoprenoid biosynthetic process (G0O:0008299)

isoprenoid metabolic process (GO:0006720)

metabolic process (GO:0008152)

multicellular organismal reproductive process (G0:0048609)
organic hydroxy compound metabolic process (GO:1901615)
phenylpropanoid biosynthetic process (GO:0009699)
photosynthesis (GO:0015979)

photosynthesis, light reaction (GO:0019684)

pigment catabolic process (GO:0046149)
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(2.8%) positive regulation of cell communication (GO:0010647)
reactive oxygen species metabolic process (GO:0072593)
regulation of amine transport (GO:0051952)

regulation of biological quality (GO:0065008)

response to chemical (GO:0042221)

response to stimulus (GO:0050896)

response to stress (GO:0006950)

secondary metabolic process (G0O:0019748)

secondary metabolite biosynthetic process (G0O:0044550)
small molecule metabolic process (G0O:0044281)
ND_N[TVSAM_720 sulfur compound metabolic process (GO:0006790)
transition metal ion transport (GO:0000041)

xenobiotic transmembrane transport (GO:0006855)

xylem and phloem pattern formation (GO:0010051)
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animal organ development (GO:0048513
ND_NIT_720\’S400 ND_N[TVSAM_720 aromatic amino acid family biosynthetic process, prephenate pathway (GO:0009095
biosynthetic process (GO:0009058

Biomass: fresh weight complete plant (g) T ol process (50000905

Water 400
B Water 720
} } } Ammonium 400
} Ammonium 720
Nitrate 400
M Nitrate 720
0

Complete plant

1 I
| 1
1 1
| 1
I I
1 1
1 1

)
)
)
)
( )
( )
cell wall organization or biogenesis (GO:0071554)
cellular macromolecule catabolic process (G0O:0044265)
cyanide metabolic process (GO:0019499)
flavonoid biosynthetic process (GO:0009813)
flavonoid metabolic process (GO:0009812)
GDP-mannose metabolic process (GO:0019673)
glutamine family amino acid catabolic process (GO:0009065)
guanosine-containing compound metabolic process (G0O:1901068)
hydrogen peroxide catabolic process (GO:0042744)
immune system process (GO:0002376)
lipid transport (GO:0006869)
localization (GO:0051179)
macromolecule metabolic process (G0:0043170)
nitrate transport (GO:0015706) *
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nitrogen compound metabolic process (GO:0006807
organonitrogen compound metabolic process (GO:1901564
plant-type cell wall organization (GO:0009664

reactive oxygen species metabolic process (G0O:0072593
regulation of dephosphorylation (GO:0035303

response to nitrate (GO:0010167

response to oxidative stress (GO:0006979

response to stimulus (GO:0050896

response to toxic substance (GO:0009636

salicylic acid metabolic process (GO:0009696

secondary metabolic process (GO:0019748

small molecule catabolic process (G0O:0044282

thioester metabolic process (GO:0035383
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trehalose biosynthetic process (GO:0005992

trehalose metabolism in response to stress (GO:0070413
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