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Cotton (Gossypium hirsutum) MatP genes are expressed 
during both the maturation and postabscission stages of 
embryogenesis (Hughes and Galau, 1989). MatP genes are 
also environmentally induced, along with the Leu and LeaA 
components of the postabscission program, in embryos by 
desiccation or during culture in ABA or high osmoticum 
(Hughes and Galau, 1991; M. Swain, G.A. Galau, unpub- 
lished observations). The various inducers of Leu and LeaA 
genes are consistent with their probable role in water stress 
and desiccation protection (Hughes and Galau, 1989, 1991), 
but it is unclear what functions MatP genes have, or if, as 
predicted (Hughes and Galau, 1989, 199 l), their regulation 
is by the same mechanisms that separately regulate matura- 
tion-specific and postabscission/water stress-specific genes. 
We report here that two MatP genes encode oleosins, which 
comprise most of the protein in oil body half-unit membranes 
(reviewed by Huang, 1992; Keddie et al., 1992). Oleosins 
have been suggested to stabilize oil bodies, especially during 
embryo desiccation (Murphy et al., 1989). The MatP6 gene 
contains sequences found separately in maturation-specific 
and postabscission/water stress-specific cotton genes, sug- 
gesting that its regulation is in fact by separate program- 
specific and stress-specific mechanisms. 

MatP6-A cDNA D129, MatP7-D cDNA D103, the A ge- 
nome alloallele MatP6-A, and a small part of MatP7-A were 
sequenced (Table I). MatP6-A encodes an 18.1-kD oleosin 
and MatP7-D cDNA D103 encodes a 16.4-kD oleosin. In 
colinear regions, the two cotton oleosins are about 77% 
identical, and they are about 55% identical to a carrot oleosin 
(Hatzopoulos et al., 1990). They are 50 to 75% identical to 
a11 sequenced oleosins in the central hydrophobic region, and 
they share the conserved features identified by others 
(Huang, 1992; Keddie et al., 1992). 

Possible maturation-specific and stress-responsive se- 
quences are both present in MatP6-A. Beginning at -102 
nucleotides relative to the transcription start, there is a 26- 
nucleotide sequence that has similarity to both the legumin 
box and the 25 albumin element present in the cotton mat- 
uration-specific genes Mat2-D Legumin A (Galau et al., 1991) 
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Table 1. Charactenstics of oleosm gene and cDNAs from 
Cossypium hirsutum 
O rga n i s m : 

Cossypium hirsutum L. cv Coker 201 (Upland cotton), 
Malvaceae. 

Function: 

Expression: 
Encode oleosin oil body membrane proteins. 

During the maturation and postabscission stages of embryo de- 
velopment and during water-related stress in embryo culture 
(Hughes and Calau, 1989, 1991). 

Source: 
Nuclear DNA from embryo cotyledons 20 to 23 d postanthesis 

(preendoreduplication). A partia1 Sau3Al digest was cloned in 
LambdaCEM-12 (Promega), and the phage were identified by 
hybridization with MatP7-D cDNA clone D103. The cDNA 
clones have been described (Hughes and Calau, 1989). 

Phage isolate 41 contains the A genome alloallele MatP6-A, 
MatP6-A: 

based on the size of the terminal EcoRl fragment that hybrid- 
izes to MatP6 cDNA D129 (Hughes and Calau, 1989). Cloning 
of this 6.5-kb EcoRl fragment into Bluescript (Stratagene) was 
followed by subcloning of restriction fragments and deletions 
and complete dideoxy sequencing of both strands with Taq 
polymerase using double-stranded templates. 

MatP6-A cDNA D129 and MatP7-D cDNA D103: 
Subcloning of the cDNA insert into Bluescript was followed by 

complete sequencing of both strands as described above. The 
D129 clone contains a portion of its 3’ end in reverse orienta- 
tion on its 5’ end (not reported). The cDNA sequence is 
identical to the gene sequence except that it contains (one 
fewer residue in the poly(dC) sequence beginning at MatP6-A 
nucleotide 401 1 ,  which is believed to be due to an error 
made during cDNA synthesis. In a comparison of a partially 
sequenced MatP7-A gene (clone GD103-27R) and cDNA 
D103, there are two substitutions in the 3’ nontranslated 
region, suggesting that cDNA D103 is encoded by the other 
alloallele, MatP7-D. 

Transcription Start: 
A leftward primer (MatP6-A nucleotide 3362-3343) was used in 

primer extension to determine the transcription start of 
MatP6-A mRNAs present in maturation-stage and postabscis- 
sion stage embryos. 

Abbreviations: MutP, gene expressed during maturation and 
postabscission stages of embryogenesis; Leu, late embryogenesis 
abundant. 
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and Mut5-A 2 s  albumin (Galau et al., 1992a), respectively. 
An ACGTG-containing element has been shown to be in- 
volved in the ABA induction of a wheat Leu gene (Guiltinan 
et al., 1990). As has also been found in some other oleosin 
genes (Huang, 1992; Keddie et al., 1992) and most cotton Leu 
and LeuA genes (Galau et al., 1992b), the cotton oleosin gene 
contains such a sequence at -65 nucleotides from the tran- 
scription start. Putative postabscission-responsive elements 
have not yet been identified by comparative sequence or 
functional analysis. 
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