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Xylem sap in cotton contains proteins that contribute to

environmental stress response and cell wall development
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Cell wall modification

Several proteins identified in the cotton xylem sap are func-
tionally associated with cell wall metabolism (Table 2; sup-
plementary Table S1). Many of these proteins are glycosyl
hydrolases that are involved in breaking down the cell wall.
The identified proteins included beta-glucosidase (GH family
1), endo-1,4-beta-glucanase (GH family 5), endo-1,3-beta-
glucanase (GH family 17), polygalacturonase (GH family
28), alpha-xylosidases (GH family 31), and arabinosidase
(GH family 51). Secondary cell wall formation in tracheary
elements is simultaneously coupled with the degradation of
primary cell walls; this process is accompanied with the
activity of many cell wall degrading enzymes (Demura et al.
2002).

In summary, this study identified 455 proteins from the
xylem sap of field-grown cotton plants. These proteins may
have multiple functions during cotton growth and develop-
ment. They may also play an important role in cotton response
to biotic and abiotic environmental stresses. The discovery of
secreted proteins and proteins involved in transport provide
useful insight into the communication mechanisms between
cotton roots and the rest of the plant body.
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