Plant cell wall or apoplastic proteins are key constituents of the plant cell walls involved in reinforcement or restructuring of wall architecture, protection from pathogen attack and abiotic stresses, signalling, metabolism of apoplastic compounds. However, our understanding of the plant cell wall proteome or secretome is still very limited in terms of the diversity, complexity, and dynamics of secreted proteins. To better define the composition of the plant cell wall proteome or secretome, we have profiled secreted protein populations, and examined the localization and accumulation of cell wall proteins of interest.

1. Yeast Secretion Trap (YST) Screen

YST screen is based on the principal of generating a library of cDNAs fused to the N-terminus of invertase, and then transforming the library into an invertase-deficient yeast mutant. The transformed yeast mutant collection is then spread on plates of sucrose and any yeast colony that grows must have been transformed with a gene encoding a secreted protein, the fusion of which to invertase rescued the phenotype. This represents a rapid means to identify large number of genes encoding secreted proteins.
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Figure 1. Yeast secretion trap (YST) screen to identify secreted proteins. The invertase-deficient yeast mutant can be rescued when the cDNA encodes a secreted protein fused with the invertase (SP:suc2, as shown at left), but the mutant yeast cells are unable to grow on a sucrose selection medium because the invertase is not secreted (suc2, as shown at right). (Methods Mol. Biol. 2010 In press)
A YST screen has been applied to study tomato secretome using fruit development and ripening, revealing a comprehensive picture of the secreted protein repertoire (Table 1), with insight into the secretome that are associated with synthesis, expansion, and destruction of the cell wall.
2. In Planta Transient Expression Screen of Secreted Protein Genes (NIP Screen)

This NIP screen is somewhat similar to the YST screen described above, except that a “necrosis inducing protein” (NIP) is used as a marker, rather than invertase. NIP acts as a toxin and is known to induce rapid necrosis in compatible plant species when localized in the apoplast, but not in the cytosol. The presence of a secreted NIP fusion protein will then be evident by a rapid necrosis phenotype.
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Figure 2. Transient expression of the necrosis-inducing protein (NIP) in agroinfiltrated Nicotiana benthamiana. Leaves of N. benthamiana plants were infiltrated with Agrobacterium tumefaciens carrying pART-NIPF encoding a full-length ORF of NIP (1), pART-NIPM encoding a mature NIP protein (2), pART-XTH2SP:NIPM encoding a secreted form of NIP (3), and no plasmid DNA (4). The P19 protein can be co-expressed for high-level transient expression of a protein of interest. (Methods Mol. Biol. 2010 In press)
3. Confocal Fluorescence Imaging for Plant Cell Wall Localization

It may be advisable to confirm whether a fluorescent protein marker fused to the candidate protein of interest is localized extracellularly. A transient expression of the fusion protein in onion epidermal cells can be performed.
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Figure 3. Transient expression of a secreted tdTOMATO in onion epidermal cells. Cytoplasmic GFP (as shown at left) was co-expressed with the secreted PGSP:tdTOMATO (as shown at middle) in order to differentiate between cytoplasm and cell wall. The transformed cell was plasmolysed in sucrose solution. A merged image (right) and the scale bar representing 50 μm are shown. (Methods Mol. Biol. 2010 In press)
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