
A nucleotide is the ‘building block’ of DNA and RNA

The pentose sugar

It has 3 components:

A pentose sugar

A phosphate group

A nitrogenous base (there are two types)

The components of a nucleotide – instruction sheet

Each of these points represents an atom.

Atom

Atom

Atom

Atom

Atom

The tip of the little flag also represents an atom.

Atom

Label the pentose sugar on your Answer sheet. 



The atom next to the ‘flag’ is an oxygen. 

Atom

Atom

Oxygen

Atom

Atom

Label the oxygen with an ‘O’ on your Answer sheet. 

All of the other atoms are Carbon. Carbons are NOT labelled with a letter; they are labelled with a 

number. In sugars, that number gets a special designation called a ‘prime’. 

1 1’
One One prime

CARBON LABELLING

Carbons are numbered from the oxygen starting on the opposite side of the ‘flag’. 

O

On your sheet label your carbons starting with 1’. 

Remember that the top of the ‘flag’ also has a carbon atom. 

Answer Questions 1 &2 on your Answer Sheet



Answer questions 3 & 4

Cut out a pentose sugar from your nucleotide components paper (make sure to 
leave enough room for labelling). 

Label this pentose sugar just as you did the other (go back and look at the 
previous page if you need to)

Rotate the pentose sugar so that the oxygen is at the bottom of the sugar.

O

O

Answer questions 6 - 8

Paste the rotated pentose sugar to your sheet where indicated.

The orientation of the ‘primes’ (numbered carbons) gives us the orientation of the pentose sugar. In 

this case because the 5’ carbon is at the top and the 3’ carbon is at the bottom we would say the 

orientation is 5’ to 3’. 

Nucleotide orientation is determined by the position of the 3’ & 5’ carbons in the pentose sugar. 

Answer question 5



The Nitrogenous Base

There are two types of nitrogenous bases.

Purines

Pyrimidines

Answer questions 9 & 10

Adenine (A) and Guanine (G)

Cytosine (C), Thymine (T), and Uracil (U)

There are two types of purines in DNA and RNA.

There are three types of pyrimidines in DNA and RNA.

DNA only RNA only

Purines only bind pyrimidines and pyrimidines only bind purines.

Answer Questions 14 - 17

Complete Question 11

Complete Question 12 & 13



The Phosphate group

P

Constructing the Nucleotide

Each nucleotide is composed of 1 pentose sugar, 1 nitrogenous base, and 1 phosphate group. 

Cut out and label a pentose sugar

Orient the sugar 5’ to 3’

Identify the 1’ Carbon

Cut the base out and Place it at the 1’ carbon

The nitrogenous base always binds at the 1’ Carbon

The phosphate group always binds at the 5’ Carbon

Identify the 5’ Carbon’

Cut the Phosphate group out and place it at the 5’ carbon’

When you are satisfied with the Nucleotide glue it to your sheet’

Answer Question 18

I’m important but more on me later!

Choose which base you want this nucleotide to have.

On your ‘Nucleotide components’ paper color and label the base according to your 
designations on page 2 of your sheet.

On your ‘Nucleotide Components’ paper find a phosphate group and label it with a ‘P’



Construct a nucleotide with the correct base to bind the one you pasted to your 
sheet (don’t glue/tape the nucleotide to the paper yet)

If you haven’t already, rotate your nucleotide so that the pentose sugar’s 
orientation is 3’ to 5’

Paste the 3’ to 5’ nucleotide to your sheet such that the bases bind

In DNA the bases must bind to each other to form the ‘rungs’ of the DNA ‘ladder’.

Base 1 Base 2

Answer Question 19

Answer Question 20

The opposite orientation of the sides of DNA is called being ‘antiparallel.’ 

5’

3’ 5’

3’
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