PLANT BIOLOGY

4. The Cell System and Functions of its Components
A. Plant Cell Components
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Cell wall
Is featured of cellulose microfibrils and the functions are strengthens cell and determines shape.
· Primary wall, first layers to form. In meristems & meta-bolically active cells.
· Secondary wall , located interior to primary wall; has pits. Found in tracheids and fibers.

· Plasmodesmata, cytoplasmic strands passing through the cell wall
· . The function is interconnects protoplasts of cells.
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· Middle lamella, pectin layer between cells. The function is cements cells together.
Protoplast
· Nucleus.

· Nuclear Envelope, double membrane with pores. Separates the nucleus from the cytoplasm. It is part of the endo-membrane system.
· Nucleolus, dense cluster of RNA and proteins. Assembles the ribosomal units.
· Nucleoplasm, fluid interior. Medium of transport and containment.
· Chromosomes, DNA molecules and numerous attached proteins. Contains genetic information
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· Cytoplasm.
· Plasma membrane, single membrane forming the outer boundary of the cytoplasm. It mediates the transport of substances into and out of the protoplast, it coordinates the synthesis of the cellulose and receive and transmit hormonal and environmental signals.
· Cytosol, matrix in which the organelles and membrane systems are suspended and in which metabolism occurs.

· Ribosomes, formed in the nucleolus.  Small particles of RNA and protein. Sites of protein synthesis. Some organelles e.g., mitochondria and chloroplasts also have their own ribosomes.
· Cytoskeleton, complex network of protein filaments & lattic-es that give structure to the cell & are involved in cell division, growth & differentiation.
· Microtubules, dynamic cylindrical structures compose of tubulin. Involved in many processes of cell division and cell wall formation. Are an integral part of flagella.     
· Actin Filaments, dynamic filaments composed of actin. Involved in cytoplasmic streaming, and movement of nucleus and organelles.
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· Oil Bodies, have little structure. Sites of lipid storage.
· Endoplasmic (E) Membrane System, this is the integrator of the whole cell.  It is the fabric of the cell organelles and the link between them. It even connects other cells via the plasmodesmata.

· Rough E Reticulum, Modifies new proteins into others.
· Smooth E Reticulum, Makes lipids.
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· Golgi Apparatus, Proteins and lipids from the ER are further modified and shipped to specific organelles or the plasma membrane. 
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· Vescicles, single membrane bound containers.
· Peroxisomes, Contain enzymes related to photorespiration and  fat conversion to sucrose

· Lysosomes, are budded from the Golgi: are organ-elles of digestion; loaded with enzymes

· Exocytotic Vesicles, are budded from the Golgi and transport material to the plasma membrane for release to the outside.
· Endocytotic Vesicles, import extracellular substances into the cytoplasm; formed as buds of the plasma-membrane; may fuse with lysosomes.
· Organelles with 2  membranes, these are organelles active in biosynthesis and are semiautonomous in having there own DNA and ribosomes.  They increase by fission.  The nucleus is also surrounded by two membranes.
· Plastids, Sites of food manufacture  and storage.

· Chloroplasts,   sites of photosynthesis and amino acid and fatty acid synthesis; also temporary storage of starch.     

· Proplastids,   are undifferentiated plastids and precursors of others
· Chromoplasts,   contain various carotenoid pigments that give plant organs like leaves and petals their color.
· Leucoplasts/Amyloplasts,   non-pigmented plastids; the amyloplasts store starch while others store oils.
· Mitochondria, sites of cellular respiration and energy transformation. Liberates energy from sugars by making ATP

B. Concept Diagram for the Structure and Function of the cell
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