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Abstract

Plant cell walls play important roles in the life of plant cells. Cell walls consist of various types
of polysaccharides and proteins, which regulates the dynamic of the walls. Domain of unknown function
family 642 (DUF642) is an unknown function protein found abundantly in the wall of active growing cells.
The objective of this work is to characterize the function of DUF642 family and its role in the plant cell
walls in Arabidopsis. DUF642 proteins are encoded from a family of 10 genes in Arabidopsis, and
expression analysis of these genes by Promoter-GUS fusion showed different pattern of expression and
suggested a highly functional redundancy among the 10 family members. Analysis of protein-
polysaccharide binding by an ELISA based approach showed that DUF642s can bind to cellulose,
hemicelluloses and pectins, in which each of the members has different binding specificity. Analysis of
T-DNA insertion lines for simultaneously knockout up to 7 genes from in total 70 lines showed that the
insertions only responded to AICI, treatments, as a pectin inhibitor, with reduced root growth, but did
not show changes in general seedling growth or treatments with stresses. It is important to note that
there are at least 3 genes remained functioning in the mutant lines as to sustain the septuple knockouts.
Protein interaction studies by co-immunoprecipitation and yeast two hybrids showed that DUF642 interact
specifically with Expansins, which is known to control cell wall extension. The results indicate that DUF642 is likely
to function as a mediator or being involve between Expansins and polysaccharides in the cell wall. Data obtained
from this work will expand the understanding of plant cell walls, particularly the process that related to the cell and

plant growth.
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