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Molecules of Life
 The beautiful feathers of this Great Egret are made of proteins. Proteins are one of the main groups of carbon compounds found in living things.
 Compounds with Carbon are called Organic Compounds.
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A Great Discovery
 Until the early 1800s, many chemists thought that compounds created by organisms were distinctly different from compounds found in nonliving things.
 Today we understand that the principles governing the chemistry of living and nonliving things is the same and they both start with the basic building blocks of all matter: atoms!
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The Chemistry of Carbon
 What is so special about Carbon? 1) Carbon atoms have 4 valence
 electrons, allowing them to make 4 strong covalent bonds with many other elements.
 2) Carbon can bond easily to other carbon atoms, which gives it the ability
 to form chains that are almost unlimited in length.
 http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=U3mckqDTAYtvsM&tbnid=Bb41BPGu7gYuEM:&ved=0CAUQjRw&url=http://www.personal.psu.edu/sab5235/research.html&ei=C8xZUqLTLPOEygGLy4HwBA&bvm=bv.53899372,d.aWc&psig=AFQjCNHOMVzzdwJUm4R2LSknVIEs8c4m6Q&ust=1381703032354691

Page 5
						
						

Carbon Can Bond with Many Elements
 3. Carbon easily bonds with many elements, especially hydrogen, nitrogen, oxygen, phosphorus, and sulfur (CHNOPS).
 Combinations of these elements build the molecules of life.
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Carbon Can Bond Easily to Carbon
 Carbon atoms bond easily and can form single, double, and even triple covalent bonds.
 Carbon atoms can form chains and rings
 Carbon atoms can form extremely large (and complicated!) molecules.
 No other atom comes close to the versatility of carbon.
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Macromolecules
 Many of the molecules found in living things are so large, they are called macromolecules.
 They may be made of thousands (or even hundreds of thousands) of smaller molecules.
 An example of a macromolecule is DNA. It is made of millions of smaller molecules called nucleotides.
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Polymerization
 Polymerization is a process where large compounds are built by joining smaller ones together.
 The smaller units (called Monomers) join to form the larger units (called Polymers).
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Monomers Build Polymers Which Build Cell Structures
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Dehydration Synthesis and Hydrolysis Reactions
 Polymers are built by dehydration synthesis reactions (also called condensation reactions)
 Polymers are broken apart by hydrolysis reactions.
 http://www.cengage.com/biology/discipline_content/animations/reaction_types.html
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Dehydration Synthesis and Hydrolysis
 ↑ Dehydration Synthesis of Carbohydrates
 →Hydrolysis of a Carbohydrate
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Four Groups of Organic Compounds
 Four main groups of organic compounds exist in living things:
 Carbohydrates Lipids Proteins Nucleic Acids
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Carbohydrates
 Carbohydrates are made up of carbon, hydrogen and oxygen, usually in a ratio of 1:2:1.
 Living things use carbohydrates for:
 Main source of energy Building structures
 (especially plants) Monomers are called
 MonosaccharidesGlucose: the most common and important Monosaccharide. What is its’ formula?
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Monosaccharides
 Single sugar molecules are called monosaccharides.
 Examples are: Glucose, Fructose, Galactose
 Monosaccharides can join to form larger carbohydrates.
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Dissacharides
 Disaccharides form when two monosaccharides join by dehydration synthesis.
 Examples include: Sucrose, Maltose, Lactose
 http://nhscience.lonestar.edu/biol/dehydrat/dehydrat.html
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Polysaccharides
 Large macromolecules formed from monosaccharides are known as polysaccharides.
 Examples: Starch, Glycogen, Cellulose
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Lipids
 Lipids are a large and varied group of organic molecules.
 The main characteristic each has is that they are all hydrophobic molecules.
 The most important lipids are fats and oils.
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Lipids
 Lipids are made mostly of carbon and hydrogen (with smaller amounts of oxygen).
 Functions of lipids in living things:
 Store energy Important parts of cell
 membranes Waterproof coverings Insulation from cold Hormones (steroids)
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Fats, Oils and Waxes
 One major class of lipids are the fats, oils and waxes.
 These are made of two types of molecules bonded together by dehydration synthesis:
 Glycerol Fatty Acids
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Triglyceride Fats
 A triglyceride fat molecule is made of one glycerol molecule bonded to three fatty acid chains. Different types of fats have fatty acids of different lengths.
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Fatty Acids
 Fatty Acids are hydrocarbon chains which store a lot of energy
 Fatty acids may vary in length
 Fatty acids may also vary in the number of bonds between the carbons
 Saturated Fatty Acids are made by animals. Example: Butter
 Unsaturated Fatty Acids are made by plants. Example: Corn Oil, Olive Oil
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Phospholipids
 Phospholipids are made from glycerol and fatty acids like fats, except one of the fatty acids is replaced with a phosphate group.
 Phospholipids are the primary component of cell membranes
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Steroids
 Steroids are lipid molecules that are made of 4 rings of carbons.
 Most steroids are hormones. Examples: estrogen and testosterone
 An important steroid is cholesterol.
 Most steroids are essential for life. Not this kind, though!
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Proteins
 Proteins are very large macromolecules that contain Nitrogen and Sulfur in addition to C, H, and O.
 Proteins are the most diverse macromolecules.
 Functions: Building cell
 structures, enzymes, hormones, transport , antibodies
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Proteins are Made of Amino Acids
 Proteins are made of long chains of smaller molecules called amino acids
 Various proteins are made of different combinations of 20 different amino acids.
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Twenty Amino Acids
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Building Proteins
 Proteins are built when two amino acids are put together in a dehydration synthesis reaction
 Instructions for how to properly build a protein is coded in genes.
 DNA molecules contain the “code” to build proteins.
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Protein Structure
 Proteins are long chains of amino acids that bend and fold into different shapes.
 Their final shape (conformation) is a result of special types of bonds between the various amino acids.
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Denaturation
 The shape (conformation) of a protein can be altered by changes in temperature or pH. This usually makes the protein nonfunctioning and may be permanent.
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Defective Proteins Due to Mutations
 Since DNA contains the instructions on how to properly make proteins, a change in DNA can make a different protein. When this occurs, it is called a mutation.
 Are all mutations harmful?
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Nucleic Acids
 Nucleic Acids are macromolecules made of C, H, O, N and Phosphorus
 They are made of smaller molecules called nucleotides.
 Functions: Store and transmit
 genetic information
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Nucleotides
 Nucleic Acids are built from smaller molecules called nucleotides
 There are four different nitrogenous bases found in DNA: Guanine, Cytosine, Adenine and Thymine
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Activation Energy for Reactions
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How Enzymes Work
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