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Abstract

Cotton fiber genes with cool temperature-induced and
secondary wall-specific expression have been identified by
use of mRNA differential display.

Introduction

We hope to improve the efficiency of fiber maturation under
cool night temperatures so that producers on the Texas
Southern High Plains (and other similar regions) can
produce a high quality, high yield cotton crop in the shortest
growing season ever likely to occur.  The cotton growing
season is limited in temperate regions to the months
between adequate warming of soil to allow planting and the
first killing frost.  Furthermore, cool nights (below about
75°F = 24°C) during the season greatly limit the time that is
truly effective for fiber maturation.  To achieve our goal, we
must know where cool temperature limited steps occur in
cellulose synthesis so that particular genes can be
manipulated by genetic engineering.  (Cellulose synthesis is
required for at least 90% of the secondary wall thickening
required to produce a mature fiber.)

We have tried to identify genes that are associated with
fiber adaptation to cool temperatures, which can occur on a
slow time scale of several days in cool-sensitive Gossypium
hirsutum cv Acala SJ-1 (Haigler, 1992).  If these or related
genes were constitutively expressed or up-regulated by
genetic engineering, fiber thickening might become more
efficient under cool temperatures so that maturity could be
achieved faster.  We have used the technique of mRNA
differential display (Liang and Pardee, 1992), which allows
the identification and cloning of mRNAs that are
differentially expressed in two cell types, to analyze
differences in mRNA of cultured cotton fibers that had or
had not been exposed to cool temperatures (a 34°/15°C =
94°/60°F 12 hr/12 hr cycle).  Previous work indicated that
cultured cotton ovules with attached fibers are a valid model
for the response of field fibers to cool temperatures (Haigler
et al., 1991; Roberts et al., 1992; Wuzi et al., 1993).

Discussion

Among many negative results, which indicate that the
expression of most genes does not change in response to
cool temperatures, we were able to identify and clone one
mRNA with an expression pattern in Northern blots
indicating that it may be relevant to adaptation to cool
temperatures.

We also used differential display to identify an mRNA that
is expressed only in the secondary wall stage of cotton fiber
development.  The promoter of the corresponding gene is
expected to allow genetic modifications to enhance rate of
fiber maturation under cool temperatures to be made in a
tissue- and stage-specific manner, thereby avoiding possible
undesirable effects of the same genetic change in other parts
of the plant or stages of development.

Summary

Differential display can be a useful tool to identify genes
with probable relevance to cotton improvement.  However,
the number of negative results and false positives
encountered means that substantial work will often be
needed to identify the target genes.
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