	Macromolecules


	Elements Present
	Monomers (or building blocks)
	Function
	Examples

	Carbohydrates
	Carbon
Hydrogen

Oxygen 

(CHO in all)

Go CHO!

2:1 H: O  

EX: C6H12O6
	Monosaccharides 
(means 1 sugar, 

EX: glucose & Fructose)

Disaccharides—2 subunits

Sucrose (table sugar), maltose, lactose (sugar in milk)
	Short term energy storage
	Simple Sugars—glucose, fructose, maltose, lactose, sucrose

Complex carbohydrates—

Starch, cellulose (fiber), 

Glycogen

	Lipids
	Carbon,
Hydrogen, 

Oxygen

(CHO)

H: O is much higher (many fewer oxygens atoms compared to H atoms in lipids)

	1 glycerol & multiple fatty acids (typically 3)
	Long term energy storage, insulation, shock absorption, 

Steroids, waterproof barrier (hydrophobic non-polar molecules), important part of cell membranes
	Fats (saturated & unsaturated), oils & waxes

	Proteins
	Carbon, 
Hydrogen, 

Oxygen

Nitrogen


	Amino Acids
(Amino group NH2, carboxyl group, COOH, side group varies)
	Catalysts for chemical reactions (enzymes); 
Regulate cell processes, 

Make-up the structural components (EX: muscle, skin, horns, etc.), cell transport
	Muscles, skin, horns, enzymes, etc. 

	Nucleic Acids
	Carbon,
Hydrogen

Oxygen

Nitrogen

Phosphorus
	Nucleotide
(sugar, phosphate group, nitrogen base—A,T, C, G, U)
	Stores & transmit genetic information
	RNA, DNA


Chapter 3: The Molecules of Life
Complete the following vocabulary: 


a. hydrocarbons


b. functional groups


c. macromolecules


d. polymers


e. dehydration synthesis--

f. hydrolysis


g. monosaccharides


h. isomers—Organic compounds of the same molecular formula but different 




structure


         EX: glucose & fructose (C6H12O6)

i. dissacharide


j. polysaccharide


k. glycogen


l. cellulose


m. hydrophilic


n. hydrophobic


o. unsaturated

p. saturated


q. steroids


r. anabolic steroids


s. peptide bond—Hold amino acids together in proteins

t. polypeptide—String of amino acids bonded together

u. primary structure


v. denaturation—when a protein unravels, loses its specific shape AND function. 

w. metabolism—The many chemical reactions that occur in organisms

x. enzymes


y. activation energy

Overview
1. The element Carbon is called the backbone of life. 

2. Why is carbon a part of so many important molecules (why is it so versatile? 

Carbon has four bonding sites (due to four unpaired valence electrons). Therefore, it readily forms four bonds. It can also form single, double, or triple bonds, allowing it to form many different kinds of molecules. 
3. In the Condensation Reaction, or dehydration synthesis reaction, smaller 
molecules are joined to form larger molecules, and a water molecule is 

formed. 

4. In the Hydrolysis (broken-apart) Reaction, larger molecules are broken to form smaller molecules, and a water molecule is added. 
Carbohydrates: 

5. List two examples of monosaccharides. 

Glucose & Fructose
6. List some examples of disaccharides, and the monosaccharides that they are composed of. (Don’t need to memorize components)
Maltose—2 glucose molecules

Sucrose—glucose & fructose (most common)
Lactose—galactose & glucose
7. Why is glucose typically found in a ring structure instead of a chain structure? 

One part of a glucose molecule can bond to another part to form a ring in a water-based solution
8. Which sugar is sweetest? Sucrose, fructose, or glucose? How did this play into the economics of the sugar market? 

Fructose is the sweetest form. This is how high fructose corn syrup became so predominant in prepared foods. 
9. Name two reasons that high sugar consumption can be hazardous. 

Tooth decay and that consuming “empty calories” (replace foods that contain important vitamins & nutrients). 
10. List three examples of complex carbohydrates, or polysaccharides. 
Starch, glycogen & cellulose
11. What is the most abundant organic molecule on Earth? 

Cellulose (Found in the cell walls of plants)
12. Why is cellulose NOT digested by animals? What purpose does it serve in an animal’s diet? 
The bonds between the glucose molecules cannot be hydrolyzed by animals. (Think hydrolysis reaction)

Lipids

13. What are the “ingredients” of fat? 

Glycerol (an alcohol) and three fatty acids
14. What is a synonym for fat? Why do we often see this synonym on food labels? 

15. Fats are a very efficient way for organisms to store energy. What is the downside of this efficiency? 

16. What types of cells store fat? 

17.  Name two functions of fat in addition to energy storage. 

18. What is a polyunsaturated fat? 

19. In general, the fats of _________________ and ______________ are generally unsaturated. 

20. What is a hydrogenated vegetable oil? 

21. Why are steroids classified as lipids even though they have a very different structure and function? 

22. Describe the structure of steroids. 

23. Why is cholesterol called the “base steroid?”

24. List 3 negative effects of anabolic steroid use. 

Proteins

25. List examples of the following classes of proteins (hint, check figure 3.17)

a) structural proteins


b) storage proteins


c) contractile proteins


d) transport proteins

26. Each amino acid is composed of three parts. Sketch & label these 3 parts (figure 3.18)

27. How is a functional protein different from a polypeptide chain? 

28. Not all proteins have quaternary structures? What proteins do? 

29. A protein’s shape enables the molecule to carry out its specific ___________ in a cell. 

30. Name something which can cause denaturation. 

31.  How does an enzyme lower activation energy? 

32. What ending do the names of enzymes typically have? 

33. Based on how enzymes work, what do you think is meant by the lock and key model of how enzymes work? 
34. Name one POSITIVE effect of inhibitors, and one NEGATIVE effect. 

35. Proteins having the correct primary structure (amino acid sequence) doesn’t happen by chance. Each polypeptide sequence is determined by an inherited __________. 

Nucleic Acids

36. Nucleic acids provide the directions for building ________________. 

37. List the three parts of the nucleotide. Which part of the nucleotide forms the genetic code of DNA? (A, T, C, or G)

Evolution Link

39. Genes and proteins are records of an organism’s ______________ ______________. 

If organisms are more closely related, then they should share a greater proportion of their 

________________ ___________ and _____________ sequences than they do with more distantly related species.  

