
Nucleic acids 

Nucleic Acids are another important type of organic compound that is necessary for life.  A nucleic acid is a 

complex biomolecule that stores genetic information in the form of a code.  Nucleic acids are so named because 

they arise from the nucleus of the cell. The nucleus is often referred to as the “control center” of the cell because 

the nucleic acids within contain the coded instruction for all of the cell’s (and therefore the organism’s) activities.   

There are two types of nucleic acids:  DNA (deoxyribonucleic acid) and RNA ribonucleic acid).  DNA is the master 

copy of an organism’s coded information, which contains instructions used to form all of the organism’s proteins and 

enzymes.  Proteins form the structural units of cells and control all chemical processes within the cell.  Thus, DNA 

forms the genetic code that determines how an organism looks and acts.  RNA is a similar molecule to DNA that 

transmits the information encoded in DNA by making a copy of the code and carrying it out of the nucleus into the 

cell where it can be used to build proteins. 

The chemical differences between RNA & DNA are minor, but important. Their names reflect the fact that they 

contain different sugar:  DNA contains the sugar deoxyribose while RNA contains ribose instead. Nucleic acids are 

polymers made from smaller subunits called nucleotides.  Nucleotides consist of the elements carbon, hydrogen, 

oxygen, nitrogen and phosphorous.  The monomer is a three part structure consisting of the following:  a nitrogen 

containing base molecule, a pentose (5-carbon) sugar, and a phosphate group.  There are five nucleotides – Adenine 

(A), Thymine (T), Guanine (G), and Cytosine(C), and Uracil(U) – each containing a different nitrogenous base.  Both 

DNA & RNA consist of four nucleotides each; both have A, G, and C, while DNA also has T, RNA had U instead. The 

bases can occur in any order along a strand of DNA.  The order of these bases is the code that contains the 

instructions. 

Nucleic acids are long chain polymers.  Nucleotides bond together through condensation reactions, joining the 

phosphate of one nucleotide to the sugar of the next, leaving the nitrogen bases exposed.  While RNA’s final 

structure remains as a single chain of nucleotides, the structure of DNA consists of two chains of nucleotides, held 

together by hydrogen bonds between the bases. These bases always bond in a certain way.  Adenine will only bond 

to thymine.  Guanine will only bond with cytosine.  This is known as the "Base-Pair Rule."  The chains twist around 

one another forming a final shape called a double helix, which is like a twisted ladder.  A strand of DNA contains 

millions of bases.  (For simplicity, the image only contains a few.) 

Color the DNA molecule as follows: 

Color all the phosphates pink (one is labeled with a "p").   

Color all the deoxyribose sugars blue (one is labeled with a "D"). 

Color the thymines orange.   

Color the adenines green.   

Color the guanines purple.   

Color the cytosines yellow.   

Color the hydrogen bonds (small circles) grey.  

 

Color the RNA molecule as you did the DNA, except; 

Color the ribose a DARKER BLUE, and the uracil brown.     
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           Period:  Date: 
Answer the following questions from the reading: 
 
What is the function of nucleic acids? 
 
 
Name the two types (polymers). 
 
 
What is the monomer of a nucleic acid called? 
 
 
What are the three parts of a nucleic acid monomer? 
 
 
List the nucleotides found in DNA. 
 
 
List the nucleotides found in RNA. 
 
Name & describe the reaction in which nucleic acids are formed. 
 
 
How are the overall structures of RNA and DNA different? 
 
 
 
What is the final structure of a DNA molecule called? 
 
 

Complete the following from the lecture: 
 

DRAW a nucleotide in the box below.  Label the three parts. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Draw the formation of a nucleic acid polymer (DNA or RNA molecule). 


