
CELLULOSE AS THE BASIC STRUCTURAL COMPONENT OF PLANT CELL

WALL

In plants, the cell wall is composed mainly of strong fibers of the carbohydrate polymer cellulose. Cellulose is the major
component of cotton fiber and wood, and.

The honeycomb array structure could synthesize a great number of elementary fibrils to form a macrofibril.
Cellulose is a linear homopolymer of b -linked glucose residues. The degree of polymerization is determined
by the number of monomers which compose each cellulose chain Brown et al. The resulting coloured
compound is assayed spectrophotometrically at a wavelength of approximately nm. In the second step, six
separate glucan chain sheets could pass through the CelS orifice and may then be hydrogen-bonded into the
crystalline cellulose I microfibril. This confers tensile strength in cell walls where cellulose microfibrils are
meshed into a polysaccharide matrix. Composition In the primary growing plant cell wall, the major
carbohydrates are cellulose , hemicellulose and pectin. It has been shown that the deposition of cellulose
involves regulated intracellular traffic of KOR1 Robert et al. In the first phase, probably within the
cytoplasmatic domain of CelS, three different homodimers could be folded, forming a linear array with six
particles. Inside the cell wall are chloroplasts dark green , the site of photosynthesis, and the nucleus orange ,
which contains the cell's genetic information. The secondary cell wall , a thick layer formed inside the primary
cell wall after the cell is fully grown. In principle, though not always in current industrial practice, cellulosic
polymers are renewable resources. The CesA genes generally have introns and encode proteins with amino
acids Richmond and Somerville,  The cell wall in gram-positive bacteria contains several layers of
peptidoglycan. Several elementary microfibrils come together to form macrofibrils. Cellulosome[ edit ] The
plant cell wall contains cellulose, hemicellulose, and pectins. Horses use cellulose in their diet by fermentation
in their hindgut via symbiotic bacteria which produce cellulase to digest cellulose. It displayed disassembly of
CelS or rosettes in the plasma membrane, altered cellulose crystallinity or production of non-crystalline
cellulose , and interrupted morphogenesis. Cells interact though plasmodesmata , which are inter-connecting
channels of cytoplasm that connect to the protoplasts of adjacent cells across the cell wall. They are not as
developed as bacterial cellulosomes. As John Howland explains Think of the cell wall as a wicker basket in
which a balloon has been inflated so that it exerts pressure from the inside. Cell walls also limit the entry of
large molecules that may be toxic to the cell. Derivatives[ edit ] The hydroxyl groups -OH of cellulose can be
partially or fully reacted with various reagents to afford derivatives with useful properties like mainly cellulose
esters and cellulose ethers -OR. Other parts of plants such as the leaf stalk may acquire similar reinforcement
to resist the strain of physical forces. It is postulated that this model is structurally similar to the cellulose Ib
model Figures 2B and 3B. The cell wall has many important functions in a cell including protection, structure,
and support. Similar to three aspen CESAs, a high amount of PtrKOR protein was detected in developing
xylem as well as on the upper side of the bent aspen stem in response to tension stress. In other Archaea, such
as Methanomicrobium and Desulfurococcus , the wall may be composed only of surface-layer proteins , [12]
known as an S-layer. Hemicellulose molecules have been shown to regulate the rate at which primary cell
walls expand during growth. Up to three strata or layers may be found in plant cell walls: [20] The primary
cell wall, generally a thin, flexible and extensible layer formed while the cell is growing. Because cellulose
molecules bind strongly to each other, cellulolysis is relatively difficult compared to the breakdown of other
polysaccharides. There are known to be about seven subfamilies in the plant CesA superfamily, some of which
include the more cryptic, tentatively-named Csl cellulose synthase-like enzymes. While all plant cells have a
middle lamella and primary cell wall, not all have a secondary cell wall. Peptidoglycan is a polymer composed
of double-sugars and amino acids protein subunits. They are slime molds that feed as unicellular amoebae ,
but aggregate into a reproductive stalk and sporangium under certain conditions. October Cell walls evolved
independently in many groups. Eighteen members of the CesA family, the biggest known so far, were found in
poplar or cottonwood genome where nine types of CesAs are duplicated and located on separate chromosomes
Djerbi et al. The assembled CelS may then be transported to the plasma membrane for its activation and
subsequent cellulose microfibril synthesis Haigler and Brown,  Such enzymes are usually secreted as part of
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multienzyme complexes that may include dockerins and carbohydrate-binding modules.


