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ATOMS ARE NATURE’S BUILDING MATERIAL (July 16, 2010)
· The smallest stable particles of matter are protons, neutrons, and electrons, which associate to form atoms.
·  The core, or nucleus, of an atom consists of protons and neutrons; the electrons orbit around the nucleus in a cloud. The farther an electron is from the nucleus, the faster it moves and the more energy it possesses.
· The chemical behavior of an atom is largely determined by the distribution of its electrons and in particular by the number of electrons in its outermost (highest) energy level. There is a strong tendency for atoms to have a completely filled outer level; electrons are lost, gained, or shared until this condition is reached.

THE ATOMS OF LIVING THINGS ARE AMONG THE SMALLEST
· More than 95% of the weight of an organism consists of oxygen, hydrogen, carbon, and nitrogen, all of which form strong covalent bonds with one another.

CHEMICAL BONDS HOLD MOLECULES TOGETHER
· Ionic bonds form when electrons transfer from one atom to another, and the resulting oppositely charged ions attract one another.
· Covalent bonds build stable molecules and form when two atoms share electrons. They are responsible for the formation of most biologically important molecules.

WATER IS THE CRADLE OF LIFE
· The chemistry of life is the chemistry of water (H2O) - The central oxygen atom in water attracts the electrons it shares with the two hydrogen atoms. This charge separation makes water a polar molecule. 
·  A hydrogen bond is formed between the partial positive charge of a hydrogen atom in one molecule and the partial negative charge of another atom, either in another molecule or in a different portion of the same molecule.
· Water is cohesive and adhesive, has a great capacity for storing heat, is a good solvent for other polar molecules, and tends to exclude nonpolar molecules.
· The H+ concentration in a solution is expressed by the pH scale, in which pH equals the negative logarithm of the H+ concentration.

MOLECULES ARE THE BUILDING BLOCKS OF LIFE (July 20, 2010)
The Chemistry of Carbon - Because individual carbon atoms can form multiple covalent bonds, organic molecules can be quite complex.

· The chemistry of living systems is the chemistry of carbon-containing compounds.
· Carbon’s unique chemical properties allow it to polymerize into chains by dehydration synthesis, forming the four key biological macromolecules: carbohydrates, lipids, proteins, and nucleic acids.

PROTEINS PERFORM THE CHEMISTRY OF THE CELL

· Proteins are polymers of amino acids.
· Because the 20 amino acids that occur in proteins have side groups with different chemical properties, the function and shape of a protein are critically affected by its particular sequence of amino acids. 
The Many Functions of Proteins - Proteins can be catalysts, transporters, supporters, and regulators. Amino Acids Are the Building Blocks of Proteins. Proteins are long chains of various combinations of amino acids. A Protein’s Function Depends on the Shape of the Molecule. A protein’s shape is determined by its amino acid sequence.

HOW PROTEINS FOLD INTO THEIR FUNCTIONAL SHAPE. 

· The distribution of nonpolar amino acids along a protein chain largely determines how the protein folds.

HOW PROTEINS UNFOLD
· When conditions such as pH or temperature fluctuate, proteins may denature or unfold.

NUCLEIC ACIDS STORE AND TRANSFER GENETIC INFORMATION
Information Molecules - Nucleic acids store information in cells. RNA is a single-chain polymer of nucleotides, while DNA possesses two chains twisted around each other.

· Hereditary information is stored as a sequence of nucleotides in a linear polymer called DNA, which exists in cells as a double helix.
· Cells use the information in DNA by producing a complementary single strand of RNA which directs the synthesis of a protein whose amino acid sequence corresponds to the nucleotide sequence of the DNA from which the RNA was transcribed.

LIPIDS MAKE MEMBRANES AND STORE ENERGY
· Fats are one type of water-insoluble molecules called lipids.
· Fats are molecules that contain many energy-rich C—H bonds and, thus, provide an efficient form of long-term energy storage.
· Types of lipids include phospholipids, fats, terpenes, steroids, and prostaglandins.
PHOSPHOLIPIDS FORM MEMBRANES. 

· The spontaneous aggregation of phospholipids in water is responsible for the formation of biological membranes.

FATS AND OTHER KINDS OF LIPIDS
· Organisms utilize a wide variety of water-insoluble molecules.

FATS AS FOOD
· Fats are very efficient energy storage molecules because of their high proportion of C—H bonds.

CARBOHYDRATES STORE ENERGY AND PROVIDE BUILDING MATERIALS
· Carbohydrates store considerable energy in their carbon-hydrogen (C—H) bonds.
·  The most metabolically important carbohydrate is glucose, a six-carbon sugar.
· Excess energy resources may be stored in complex sugar polymers called starches (in plants) and glycogen (in animals and fungi).
SIMPLE CARBOHYDRATES
· Sugars are simple carbohydrates, often consisting of six-carbon rings. 
LINKING SUGARS TOGETHER

· Sugars can be linked together to form long polymers, or polysaccharides. 
STRUCTURAL CARBOHYDRATES
· Structural carbohydrates like cellulose are chains of sugars linked in a way that enzymes cannot easily attack.
