PLANT BIOLOGY


3. Cell Structure AND CHEMISTRY
A. THE CELL THEORY
· The cell is the basic unit of living things.

· They have the potential to exist independently.

· New cells only arise from already existing cells.

B. DISCOVERY OF THE CELL
· Robert Hooke (English)  1665  with a x30 power microscope looked at a slice of cork and saw that it was organized into boxes or “cells”
· .  

· Anton van Leeuwenhoek (Dutch)  c. 1667 using a x300 microscope saw single celled “animalcules’ in pond water.
· Matthias Schleiden and Theodor Schwann (German) 1839 after many studies made the generalization that holds up today that all living things consist of one or more cells. 

C. Organismal Theory
The cell theory (Schwann and Schleiden, 1839) proposes that plants and animals are aggregations of individual differentiated cells. As such the whole plant is the summation of the activities of the constituent cells.
An alternative theory, the “organismal theory” was proposed by Julius Sachs (1868) who argued that “the plant forms cells and that cells do not form plants”.  In other words the entire plant organism is what represents the operational species not the cells of which it is comprised.  The physiological activities of whole plant are necessary to coordinate the various parts of the plant.

D. Structure and Function
At all levels of organization, biological structures are shaped by natural selection to maximize their ability to perform their functions.  Keep this principle in mind. 

E. LIMITS OF THE LIGHT MICROSCOPE
The early microscopists saw and named most cell structures and even quite samall structures. For example they saw mitochondria and spindles. Nevertheless they were only able to speculate on function. it was not until the electron microscope revealed more detail of these small structures that clues about there origin, formation and relationship to other cell structures became clear.

For example, Richard Altmann (1852-1901), an histologist at Leipzig University observed numerous cytoplasmic granules in many types of cell. He thought they might be elementary organisms living in the cytoplasm and named them bioblasts.

This latter idea predates, and perhaps anticipates that of Lynn Margulis who proposed the Symbiogenesis Theory of the eukaryotic cell.

E. Number Structures and record their Functions
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F. COMPARISON OF PROKARYOTICAND EUKARYOTICCELL

G. THE FLAGELLUM AND ITS MICROTUBULAR STRUCTURE

The flagella and cilia have an internal structure consisting of 9 pairs of microtubules surrounding 2 central microtubules.
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H. Main Classes of organic Molecules

Organic molecules consist mainly of carbon, and lipids, carbohydrates, proteins and nucleic acids consist mainly of carbon and hydrogen, and most of them contain oxygen as well.

· Lipids (e.g., fat and oil), are formed by combining fatty acids and glycerol.  They are generally hydrophobic and thus are insoluble in water. Serve as energy storage molecules and for structural purposes. There are differents types:
· Tryglycerides, like fats and oils, consists in 3 fatty acid and 1 glycerol, they have thefunction of energy storage.

· Phospholipids, 2 fatty acids, 1 glycerol and 1 phosphate group, major components of all cell membranes.
· Carbohydrates (e.g., sugar, starch, glycogen), are compounds of carbon, hydogen and oxygen. There are sugars (e.g., glucose and sucrose) and polymers of sugars (e.g., starch and cellulose).  They are ideal for energy storage  (e.g., starch) and for structural purposes (e.g., cellulose).
· Monosaccharides, one monosaccharide, and have the function of ready energy source.
· Dissacharides, 2 monosaccharides, transport form in plants.
· Polyssacharides, many monosaccharides, structural components.
· Proteins (e.g., albumen, hemoglobin), are large molecules made of amino acid units. There are 20 amino acids and an almost infinite number of proteins. Proteins make up about 50% of a cells dry mass. They have many functions including structural roles and as catalysts in metabolism. They have quaternary structure.
· Nucleic acids, there are two types of nucleic acid; DNA (Deoxyribonucleic acid) and RNA (Ribonucleic acid). Nucleic acids are organic acids consisting of joined nucleotides. DNA is formed of two strands of nucleotides in a double helix that contains the genetic information. RNA is involved in proteins synthesis. Nucleotides are small organic compounds having three parts; a five carbon sugar, a nitrogen containing base and a phosphate group.  Nucleotides are also the basis of Adenosine tri- and di- phosphates (ATP and ADP) that are important in energy exchange and transformation.
I. Polymers
Polymers are large molecules consisting of many copies of smaller molecules linked by covalent bonds.  The subunits are called monomers. Examples of polymers are: 

· Man-made
· Polyethylene.  The monomer is ethylene   

· Biopolymers
· Starch.  The monomer is beta-glucose

· Cellulose.   The monomer is  alpha-glucose 

· Proteins.  The monomers are amino acids

· Nucleic acids.  The monomers are nucleotides

J. SECONDARY METABOLITES
The primary plant compounds are lipids, carbohydrates, proteins and nucleic acids.  Plants also make an array of Secondary Compounds with many functions.  These have complex molecules may be generally grouped into three groups of compounds. These are:

· Alkaloids (e.g., caffeine, nicotine)

· Terpenoids (e.g., rubber and taxol)

· Phenolics (e.g., anthocyanins and lignins). 
K. CHEMICAL BONDING 

Atoms and molecules bind to others by various mechanisms and forces. The nature of these bonds determines properties or the resulting substance, eg, density, etc.

Types of bonds:

· Covalent bonds, this is the most stable chemical bond. It is formed when two atoms in a molecule share a pair of electrons.

· Non covalent bonds, are not formed by electron sharing. The 2 most commonly:

· Ionic bonds, these can lead to them breaking and forming ions. The more electronegative part of the molecule may keep the electron of the original covalent bond and become a negative ion. The other part of the molecule becomes a positive ion.  

· Hydrogen bonds, are weak associations between an electronegative atom in a dipole molecule and an hydrogen atom in another dipole molecule. Very important in nature and biology.

L. basic units in chemistry
· Elements, the simplest types of matter. There are about 100 kinds of elements. H, O, C, and so on.
· Atoms, the smallest amount of an element that can exist.
· Compounds, these are combinations of atoms. A molecule is the smallest part of a compound to have the properties of the compound.
M. organic chemistry
· The chemistry of carbon compounds.
· The chemistry of the living things and their structures.
N. PLANT OF THE WEEK
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O. BOTANIST OF THE WEEK

Name: Lynn Margulis
Dates: 1938 -   

Country of origin:  USA

Contribution to Plant Science:
The Endosymbiotic Theory of Eukaryote evolution was first proposed by Lynn Margulis when she was a young professor at Boston University.  Although now accepted as a plausible theory, both she and her theory were ridiculed by mainstream biologists for a number of years.  Thanks to her persistence, biology can now offer a plausible explanation for the evolution of Eukaryotes. She also is also considered, along with James Lovelock, to be one of the co-authors of the Gaia hypothesis.
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