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Abstract

Although fiber development is a fundamental biological phenomenon and cotton fiber plays a significant role in textile indus-
try, the molecular basis of fiber initiation and elongation is poorly understood. Fibers are essentially maternally derived seed
trichomes. Fiber initiation is a quasi-synchronous process in developing ovules that commences shortly after anthesis. We
have examined developmental processes of fiber cell initiation and elongation in three lintless or fiberless mutants, namely,
NINI, n2n2, and LiLi in the TM-1 isogenic genetic background. Genetic mutations that affect fiber cell elongation also delay
the onset of fiber cell initiation and reduce the total number of fiber cells, resulting in short and sparsely distributed lint or
"fuzz". NINI and n2n2 mutants had severe but slightly different effects on the fiber initiation process, whereas LiLi had a
little or no effect on fiber initiation, although it displayed other morphological defects during growth and development.
Changes of gene expression in the mutants were studied by analysis of spotted cotton oligo-gene microarrays that contain
~1,300 70-mer oligos designed from a subset of fiber genes encoding putative chromatin and transcription factors, cell cycle
regulation, cell wall biosynthesis, and signal transduction and stress-related pathways. Using a dye-swap experimental de-
sign and analysis of variance (ANOVA), we analyzed the microarray data of each experiment consisting of 8 replications.
We identified several dozen genes whose expression is down-regulated either in non-fiber tissues or in fibers of the fiber-
less/lintless mutants. The expression patterns of the candidate genes were verified by RT-PCR analysis. Research is underway
to assemble a large set of cotton oligo-gene microarray and determine transcription profiling of fiber initiation in these mutants.
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