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Abstract

Statement of the Problem:

In response to increased global demand for food, feed and fiber, there is a tremendous pressure on the agricultural
system at present. Evolutionarily important phenomenon such as plant domestication and modern plant breeding has
presumably narrowed the genetic diversity in nearly all crop plants. Extra-long and spinnable fiber traits of cotton have
been selected under domestication of an agronomically inferior wild ancestor, followed by millennia of human-mediated
selection.

Findings:

We measured temporal expression alterations in the fiber cells of wild and domesticated cotton, using a microarray
platform that interrogates 42,429 unigenes. The distribution of differentially expressed genes across developmental
stages was significantly different, and the prolonged fiber growth in the cultivated form is associated with the up-
regulation of profilin cell-wall structural genes. Profilins play prominent roles in cell-wall maintenance through actin
sequestering and cytokinesis. Evidently, evolutionary variations in the profilin exon/intron architecture were
accomplished by ‘exonfintron-gain’ and insertion/deletion during sequence-exonization. Further, ectopic expression
of cotton GhPRF1 gene in tobacco resulted in the hyperactivation of the apical meristem and early flowering phenotype
with increased flower number in contrast to the WT plants. The GhPRF1 transduced the key positive flowering
regulator AP1 gene via coordinated expression of FT4, SOC1, FLC1and FT1 genes involved in the apical-to-floral
meristem signalling cascade.

Conclusion & Significance:

Several of the transcriptomic differences between wild and domesticated cotton species suggest that replicated
domestication of different species has resulted in overlapping, and parallel metabolic transformations. Results of
transgenic overexpression of domestication-driven structural profilin gene provide a novel temporal perspective on apical
meristem determinacy and flower development adding to our understanding the importance of profilin structural genes in
the regulation of important phenotypic traits during plant development.
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Fig. 1 Molecular framework for profilin-mediated activation of apical and reproductive meristem.
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