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Approaches to the study of plant development

 Reverse Genetics: An approach to study function(s) of gene(s) 
(Genotype to Phenotype)

- Identifying & isolation of gene for functional study (gene of interest)

- Analyzing expression pattern of the gene (differential, spatial & temporal)

- Functional characterization of the gene (gain or loss-of-function)

- Gene interaction study (genetic, physical or regulatory interaction)
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 Global genes (Genomics): Identifying genome-wide genes for a developmental 
process 

- Functional Genomics:

- Monitoring gene expression

- Functional characterization

- Molecular mechanism

Identifying gene of interest for functional study
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 Monitoring gene expression:

- Organ-specific expression pattern (Differential expression pattern)

- Tissue-specific gene expression (Spatial expression pattern)

- Developmental stage-specific gene expression (Temporal expression 
pattern)

- Promoter trapping (expression pattern)

Identifying gene of interest for functional study
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Monitoring gene expression: Global gene expression analysis

- Organ-specific or wild-type vs. mutants expression pattern (Differential expression pattern)

Serial analysis of gene expression (SAGE): Obtaining short sequence tags from large numbers 
of cDNA clones and finally sequencing cDNA fragments

Differential Display RT-PCR: Compare and identify changes in gene expression

Subtractive Hybridization: PCR-based amplification of only cDNA fragments that differ between 
a control (driver)

Microarray: Microarrays are microscope chips that are printed with a known DNA sequence

RNA sequencing: Next-generation sequencing to reveal the presence and quantity of RNA in a 
biological sample
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Monitoring gene expression: Global gene expression analysis

- Organ-specific or wild-type vs. mutants expression pattern (Differential expression pattern)

Serial analysis of gene expression (SAGE): obtaining short sequence tags from large numbers 
of cDNA clones and finally sequencing cDNA fragments.
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Monitoring gene expression: Global gene expression analysis

- Organ-specific or wild-type vs. mutants expression pattern (Differential expression pattern)

Differential Display RT-PCR (DD-RT-PCR): compare and identify changes in gene expression

Flower specific target of OsMADS1, OsMGH3 was identified
By DD-RT-PCR
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Monitoring gene expression: Global gene expression analysis

- Organ-specific or wild-type vs. mutants expression pattern (Differential expression pattern)

Subtractive Hybridization: PCR-based amplification of only cDNA fragments that differ 
between a control (driver)
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Monitoring gene expression: Global gene expression analysis
- Organ-specific or wild-type vs. mutants expression pattern (Differential expression pattern)

Microarray: Microarrays are microscope chips that are printed with a known DNA sequence

Image source:
https://www.ebi.ac.uk/
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Monitoring gene expression: Global gene expression analysis

Image source:
Furutani et al. (2006)
Plant J. 46, 503–11.



11

Monitoring gene expression: Global gene expression analysis

Image source:
Arora et al. (2007)
BMC Genomics 8, 242.
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Global gene expression analysis: RNA Sequencing
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Image source:
Liu et al. (2014)
Nat. Comm. 5, 5315.
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Image source:
Han et al. (2017)
Scientific Reports. 7, 43382.
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