Name _____________________________________  Date ________________  Period _____
Building Organic Molecules (Biomolecules)
Prelab:  Building Polymers from Monomers
Background Info:  Organic molecules all have carbon in them – that is what makes them “organic”.  Carbon has 4 valence electrons – 4 electrons in its outermost energy level.  Remember that 8 is the magic number.  Carbon wants 8 electrons to fill its outermost energy level so it has 4 spots left to bond with other atoms.  It can form 4 single bonds, a double bond and 2 single bonds, or a triple bond and a single bond.  Monomers are the subunits that bond together to make polymers of organic molecules.  This applies to all 3 of the 4 biomolecules that we have talked about.  Lipids are a little different (read below in the “lipids” section).   
1. List the 4 organic molecules (biomolecules) that we have been learning about in class:


_____________________________

______________________________


_____________________________

______________________________

2. What is the monomer of carbohydrates called?  ______________________________
3. What are the subunits of lipids called?  Note that there are 2.  _______________________








           ________________________

4. What is the monomer of proteins?  ______________________________

5. What is the monomer of nucleic acids?  ________________________________

Background Info:  Monomers join together in a chemical reaction called dehydration synthesis to form polymers.  The reverse reaction of breaking up polymers back into monomers is another chemical reaction called hydrolysis.
1. Draw the example of a dehydration synthesis reaction from the overhead in the space provided.

Part 1:  Carbohydrates

Background Info:  Monosaccharides join to make polysaccharides.  The bond that joins the monosaccharides together is called a glycosidic bond.

1. Your table has 4 monosaccharides (simple sugars) and some water droplets.  See the picture below to join (tape) your monosaccharides with each other.  The “H” and the “OH” that you cut off (see the dotted lines) need to be taped onto the water droplets (H2O).
2. What are the elements that are present in the carbohydrate?

3. Now join with all the other tables in the class.
Part 2:  Lipids

Background Info:  Lipids are a little different because they have 2 different parts that make up the larger hydrocarbon molecule.  The bonds that hold the components of a lipid together are called ester bonds.  A lipid with only saturated fatty acids allows the fat molecules to lie close together creating a solid at room temperature, like butter and other animal fats.  If a lipid has unsaturated fatty acids along with saturated fatty acids, it will be separated a little more and create a liquid at room temperature, like vegetable oils.  

1. Your table has a glycerol molecule, 3 fatty acid molecules (saturated or unsaturated or both), and water droplets.  Look at the diagrams below and join these molecules in the same way.  Cut along the dotted lines and attach an “H” and “OH” onto each water droplet.

2. What are the elements that are present in the lipid molecule?
Part 3:  Proteins

Background Info:  Notice that all of your amino acids have 3 parts that are similar and the bottom part, called the “R” group, that is different from each other.  There are 20 different amino acids that make up proteins in all living organisms.  They only differ in their “R” group.  The bond that connects the amino acids together is called a peptide bond.  A long strand of amino acids bonded together makes up a polypeptide.  That polypeptide folds, combines with other polypeptides, and folds into a particular shape again to make a functional protein.

1. See the diagram below to join your amino acids together at your table.

2. What are the elements that are present in your polypeptide?

3. Join your polypeptide with 1 other table.  
Part 4:  Nucleic Acids

Background Info:  DNA is made up of 2 strands of nucleotides.  One strand is called the template and one is the complementary strand.  There are 3 parts to a nucleotide – sugar, phosphate group, and nitrogen base.  The sugars and phosphates are bonded together by strong covalent bonds and make up the sides of the “ladder-shaped” molecule.  The nitrogen bases are held together in the middle by weak hydrogen bonds.  The hydrogen bonds will be broken when the DNA opens up for replication or transcription which we will learn more about later.  There are 4 different nucleotides which differ only in their nitrogen base.  The nitrogen bases pair with each other in a specific way (A-T and G-C).
1.  Take your template strand page and cut along the dotted line in the middle.  Tape these two parts to make one long template strand.

2. Cut off the nucleotides that you need and attach them to the template strand in the correct place according to the base pairing explained above.

3. What are the elements present in the DNA molecule?  Keep in mind that carbon always has 4 bonds with other atoms.  In the ring structure of the sugar on the nucleotide, the numbered places are carbon atoms.  They are just shown with 2 bonds with other atoms in your diagram.  The other 2 bonds not shown are with hydrogen atoms.
Post Lab:  Analysis

1. What molecule was removed to complete the dehydration synthesis reaction?

2. What is the product of a dehydration synthesis reaction between glucose and fructose (see your example drawing in the prelab section)?

3. Thinking about what the words “dehydration” and “synthesis” mean, explain why this is a good name for this reaction.

4. If you were to reverse the reaction that you did, you would split apart the monomers where you joined them and return the H to one of them and the OH to the other one.  Hydrolysis is the name of this reverse reaction.  Thinking about what “hydro” and “lysis” mean why is “hydrolysis” a good name for this reverse reaction?

