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he ABCDE Model of flower development is a 

groundbreaking framework that explains the complex 

genetic interactions responsible for the formation of floral 

organs in plants.  

 In 1991, E S. Coen. & E. M. Meyerowitz  proposed the 

ABC Model: To explain  how floral whorls develop in 

Arabidopsis thaliana and Antirrhinum majus 

 Flowers of most Eudicot species are composed of 4 

floral organ types: 

o Sepals 

o Petals 

o Stamens (Androecium- Male) and 

o Carpels (Gynoecium- Female) 

 These 4 components are all arranged in individual whorls around the meristem 

 Most of the genes of ABCDE model are MADS-box genes 

What is MADS-box? 
 MADS-box genes are a family of transcription factors that play a key role in regulating 

flower development in plants. They are named for the conserved MADS-domain, which 

allows them to bind to specific DNA sequences and control gene expression. In the 

context of flower development, MADS-box genes are integral to determining the identity 

and arrangement of floral organs (such as sepals, petals, stamens, and carpels). 

 These genes are central to the ABCDE model of flower development, where different 

combinations of MADS-box genes specify the various floral organs. For example: 

 A-class genes form sepals and petals, 

 B-class genes form petals and stamens, 

 C-class genes form stamens and carpels, 

 E-class genes are essential for the formation of all floral organs. 

 MADS-box genes are conserved across many plant species, making them crucial for 

understanding both plant biology and agricultural practices related to flower breeding and 

crop development. (The Scientific World JOURNAL , 2007) 

ABCDE Model of flower development 
• This model developed on the basis of Arabidopsis thaliana and Snapdragon 

• mutants. Most of the genes of  ABCDE model are MADS-box genes. 
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• Class A genes (APETALA1, 

APETALA2) controls sepal 

development & together  with class B 

genes, regulates the formation of 

petals. Antirrhinum: LIPLESS 1 and  2 

• Class B genes (e.g. PISTILLATA, and 

APETALA3), together with class C 

genes,  mediates stamen development. 

Antirrhinum: DEFICIENS (DEF) and 

GLOBOSA  (GLO) 

• Class C genes (e.g., AGAMOUS), 

determines the formation of carpel. 

• Antirrhinum: PLENA (PLE) 

• The class D genes (e.g., 

SEEDSTICK, and 

SHATTERPROOF) specify the 

identity of  the ovule. Petunia: FBP7 

and FBP11 

• Class E genes (e.g., SEPALLATA), 

expressed in the entire floral 

meristem, & are necessary. (SEP1, 

SEP2, SEP3 and SEP4) ( Nature 

Reviews Genetics, 2002.) 

Utility of ABCDE Model: 

 The ABCDE Model of flower development provides crucial insights into how floral 

organs are specified by different sets of genes. This model is fundamental to 

understanding the genetic control of flower structure and has several practical 

applications in plant biology and agriculture. 

1. Understanding Flower Organ Identity 

 The ABCDE model identifies how different classes of MADS-box genes (A, B, C, D, E) 

work together to determine the identity of floral organs such as sepals, petals, stamens, 

and carpels. It shows that specific gene combinations control the formation of these 

organs, and this understanding can be used to study organ development in both model and 

crop plants. (The Plant Cell, 2000) 

2. Plant Evolution and Floral Diversity 

 The model helps explain the evolution of flower structures across different plant species. 

By comparing how the ABCDE gene network is conserved or modified in various plants, 

researchers can trace the evolutionary origins of floral diversity. This genetic framework 

provides insights into how small changes in gene expression lead to the wide variety of 

flower forms seen in nature.( Nature Reviews Genetics, 2002.) 

3. Crop Improvement and Flower Breeding 

 In agriculture, the ABCDE model allows breeders to manipulate floral traits for crop 

improvement. By understanding how genes control floral organ identity, breeders can 

modify traits like flower size, color, and shape. This is particularly important in 

ornamental plants and crops that require cross-pollination, where flower characteristics 

such as attractiveness to pollinators can be optimized. 

(Trends in Plant Science, 2014. ) 
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