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Ashraf et al (2012). Crop Production for Agricultural Improvement 1-15; www.seedquest.com/News/releases/2008/october/23973.htm; Adaptedfrom Assenget al (2014) Nature ClimateChange5:143-147
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Abiotic stress impacts wheat yield

http://www.seedquest.com/News/releases/2008/october/23973.htm


14ÁC 19ÁC 24ÁC 29ÁC 34ÁC 37ÁC

High temperature impacts wheat growth and development

Fonseca de Lima et al (www.biorxiv.org/content/10.1101/2024.08.20.608123v1); Zhuet al (unpublished)
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High temperature impacts wheat growth and development
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Focus on signallingin plants



PROTEINPROTEOME

Protein pool expands through post-translational modifications



Ribetand Cossart(2010) FEBS Letters 584: 2748 - 2758

Protein pool expands through post-translational modifications
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Protein pool expands through post-translational modifications



LOW TEMPERATURE STRESS

POST TRANSLATIONAL PROTEIN 
MODIFICATIONS

(MAINLY PHOSPHORYLATION)
PROTEIN STRUCTURE
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Focus on signallingin plants



Phosphorylation is involved in everything

Humphrey et al (2015) Trends Endocrinol Metab 26(12):676-87; Vu, Steset al (2016) Journal of Proteome Research15(12):4304-4317
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https://www.psb.ugent.be/webtools/ptm-viewer/

Willems et al (2024) J ExpBot:75:4611-4624; Willems et al (2019) Plant J99:752-762; Vu et al (2017) Front Plant Sci 8:332; Vu, Steset al (2016) Journal of Proteome Research15:4304-4317

A resource for the community

https://www.psb.ugent.be/webtools/ptm-viewer/


Relevant candidates in wheat Validation in wheat Mode-of-action in Arabidopsis

Discovery (and validation) in wheat / mode-of-action in Arabidopsis



Temperature gradient phosphoprofilingin wheat
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Temperature gradient phosphoprofilingin wheat
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Temperature gradient phosphoprofilingin wheat

Fonseca de Lima et al (www.biorxiv.org/content/10.1101/2024.08.20.608123v1)



Temperature gradient phosphoprofilingin wheat

24 °C versus 14°C

24 °C versus 19°C 24 °C versus 29°C

24 °C versus 34°C
24 °C versus 34°C 24 °C versus 14°C

Praatet al (2021) J Exp Bot 21: 7459ï7473; Fonseca de Lima et al (www.biorxiv.org/content/10.1101/2024.08.20.608123v1)



Temperature gradient phosphoprofilingin wheat

Fonseca de Lima et al (www.biorxiv.org/content/10.1101/2024.08.20.608123v1)



Signallingnetwork from temperature gradient phosphoprofilingin wheat

Fonseca de Lima et al (www.biorxiv.org/content/10.1101/2024.08.20.608123v1)



24°C 34°C

Temperature-regulated phosphoproteome: variety-dependent molecular responses

Fonseca de Lima et al (www.biorxiv.org/content/10.1101/2024.08.20.608123v1)
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Temperature-regulated phosphoproteome: variety-dependent molecular responses

Fonseca de Lima et al (www.biorxiv.org/content/10.1101/2024.08.20.608123v1)



Capture environment-regulated phosphoproteome
in 

sensitive and tolerant varieties 
in 

a growth chamber

Comparative analysis of phosphoproteomedata

Identification 
of 

putative phosphoprotein-based biomarkers

Breeding population

Physiological and genomic data
(sensitive versus tolerant variety)

Phosphoproteomics
(or phosphoantibody-based approach)

(Samples of) selected linesPredictive for breeding?

Predictive for breeding?



High temperature impacts wheat growth

Zhu et al (unpublished)



Vu and Zhu et al., 2018, J Exp Bot; Fonseca de Lima et al, 2024 (www.biorxiv.org/content/10.1101/2024.08.20.608123v1); Zhu et al (unpublished)

TaCOI11-D ςA high temperature-regulated wheat (phospho)protein

http://www.biorxiv.org/content/10.1101/2024.08.20.608123v1


TaCOI11-D ςA high temperature-regulated wheat JA receptor?

Durand et al., 2016,Plants



Wheat TaCOI1-1D interacts with TaASKorthologues

Zhu et al (unpublished)



TaCOI1-1D interacts with TaJAZ9-5B in CORONATINE-dependent way

Zhu et al (unpublished)



Wheat TaCOI1-1D can rescue Arabidopsis coi1-1 mutant

Zhu et al (unpublished)



TaCOI1-1D mediates TaJAZ9-5B degradation

Zhu et al (unpublished)



Are there conserved temperature-regulated proteins?

Vu et al (2021) Nature Communications 12(1):2842

MAP4K4 / TOT3

(21 ÁC vs27 ÁC)



TOT3 is a MAP4K

Pan et al (2021) Front Plant Sci 12:650171

MAP4Ks

TOT3



MAP4Ks are hardly explored in plants

Pan and De Smet (2020) Front Plant Sci 11:1220



TOT3 localizes to the plasma membrane

Vu et al (2021) Nature Communications 12(1):2842



TOT3 is required for warm temperature-mediated growth in Arabidopsis

Vu et al (2021) Nature Communications 12(1):2842



TOT3 is required for warm temperature-mediated growth in wheat

Vu et al (2021) Nature Communications 12(1):2842


