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Biochemical and Molecular Responses of Crops to Climate Change
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How do Molecular and Biochemical Techniques Contribute to
Understanding the Effects of Climate Change on Plants

1. Older: Focused on single processes:
1. Studied a single enzyme/gene/metabolite, etc.
2. Reliance on optical techniques

2. Newer: Multiple processes are studied:
1. Goalis to measure all enzymes/genes/metabolites, etc.
2. Reliance on mass spectrometer
3. Modern “Omics” techniques: transcriptomics, metabolomics,
lipidomics, proteomics, ionomics

3. Advantages: Information on linkages, networks, interactions
and regulation
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/ 26,000 genes

100,000 proteins

\ > 250,000 metabolites

Arabidopsis thaliana
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How do you handle large datasets?
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Genotypes differing in drought tolerance

Electron-Multiplying CCD
Imaging Spectrograph
C-mount Object Lens

Violet LEDs (405 nm Excitation)
UV-A Lights (365 nm Excitation)

Sample Translation Stage

Hyperspectral imaging

Phenomic data
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Emission 587-799 nm with Violet excitation
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Metabolomics and Phenomics data
from the same experiment can be

combined using Factor Analysis.




