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RICE
Plant cell wall is an important structure for the cell morphology, plant development, mechanical strength and
stress resistance. Rice is one of major food crops and model grass species, however, its mechanism of metabolic
regulation of secondary cell wall synthesis remains largely unknown. We want to established a draft cell wall
biosynthesis network, identified some key factors associations with the cell wall components biosynthesis and
modification, map-based cloning the genes of stem mutants and characterized their biological roles in cell wall
biosynthesis, investigated the regulatory pathway of rice cell wall. Our project will be helpful to a systematic
understanding of molecular biological mechanism of cell wall synthesis and remodeling, to genetic
improvement of straw strength, and will greatly accelerate the industrial use of the cereal crops straw.
1)We integrated transcriptomic associations and cell wall metabolism and found that five certain co-expressed
gene modules are positively correlated with distinct cell wall characteristics. The project initially created a
weighted gene co-expression network using the expression data downloded from CREP database, and then
established a comprehensive cell wall dataset by determining cell wall compositions of 29 tissues that almost
cover the whole life cycle of rice. We subsequently confirmed the five co-expressed modules that strongly
correlated with primary and secondary wall cellulose biosynthesis modules, re-organization of the secondary
cell walls and with modifications and degradation of hemicellulosic structures and the production of G-rich
lignification. It can be used as a draft map for the selection of the candidate genes for further functional study
and particular purpose.
2)Currently we are characterising some candidate genes frome the modules, such as hemicelluloses genes, by
identified its T-DNA mutants and construction of its RNAi and overexpressed lines. We also characterized 27
the lignin pathway genes of rice using an integrated approach comprised of phylogeny, transcriptional profiling
and co-expression analyses. These investigations revealed very useful clues on the major roles of these genes in
lignin monomers biosynthesis pathway. The transformation of the RNAi and overexpression vectors based on
gateway systems and editing the genes of interesting by CRISPR are undergoing.
3)We selected some brittle culm mutants from T-DNA insertion and physicochemical (Co60 and EMS) mutant
pools and map-based cloning the genes of mutants are under going. GUS staining and RT-PCR expression,
subcellular localization, genetic complementation, RNAi and overexpression analysis, cell wall composition and

structural components and stem strength properties measurements were carried out to clarify their roles in cell
wall biosynthesis. The agricultural performance, grain qualities, stem mechanical strength, enzymatic
digestibility and disease resistance of these mutants were also investigated. Some of geness now ave been
cloned and functional analysised by means of interaction analysis (yeast two-hybrid screening and the
Chip-seq), as well as the analysis of the gene global expression profiles of the mutants.
WHEAT
China is the largest wheat producer and one of the diversity centers in the world, producing approximately 90
million Mg of lignocellulose from the wheat residues each year, which can be used as feedstock for biofuel
purposes. Wheat culm strength, is an agronomic important trait that tightly associated with grain yield and stress
resistance. Investigation of the genetic mechanism of the cell wall biosynthesis and modification in crops is one
of the prerequisites for cultivation of new germplasms with higher lodging resistance and straw conversion
efficiency. However, little information is available regarding the variation in cell wall composition of the wheat
straw and how it relates to lodging resistance and enzymatic digestibility. Very little is known about the
biochemical and genetic basis of physicochemical properties of wheat straw. During the past four years, we
have established the plant cell wall and straw digestibility analysis procedures, collected the wheat germplasms,
screened the EMS mutants and given them a preliminary survey.
1)We want to conduct a systematic investigation of the agronomic traits, grian quality, major cell wall
components, mechanism strength, lodging resistant, to analysis the sugar yield of wheat straw after diluted
alkali pretreatment and subsequent enzymatic digestion by cellulase systems, and to reveal their correlations.
Furthermore, we will use the high-throughput screening platform such as HTDP, GENPLAT and electron
microscopes to analysis the digestibility and cell wall composition, to conduct a high-resolution measurement of
the fine structure of cell walls in order to further reveal their correlation.
2) We will also use the four classes of wheat straw mutants (nine lines) and their populations to observe the
changes in the cell wall profiles and the digestibility, to find the key cell wall factors affecting the digestibility
and mechanism strength, to map and to clone the genetic loci controlling these cell wall related traits. The
research is essential in order to characterize wheat germplasm resources, to understand the genetic mechanism
contributing to cell wall formation and remodeling in wheat, to discover valuable genetic materials for energy
crop breeding and to develop the strategies for biomass conversion.
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