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Introduction

The storage of a large amount of in-

formation in a small space is becoming
more and more common in our world.
Whole newspapers are condensed onto
small bits of microfilm. Volumes of data
are stored in tiny microchips. Not very
many years ago, a computer occupied a
large room, but now one will fit on the
top of a small desk.

This kind of storage of large amounts
of information is not at all new. In each
of the many cells that make up our bod-
ies, we have information stored in the

form of DNA . This information directs
1
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Introduction

the operation of all the complex functions
of the body. It also controls the formation
of new cells and of new living beings,
starting from a single cell. Differences in
the information stored in DNA are re-
sponsible for the inherited differences
among people, such as those of height,
facial appearance, and skin color.

Each cell in the body has the means
of packaging and storing the information
of DNA in a small space. The cell can
use some or all of the information, de-
pending on its needs, and can make ac-
curate copies of the DNA to pass the in-
formation on to new cells. The cell even
has what amounts to its own word proces-
sor to correct mistakes made in copying
DNA.

Genetics is the science that studies
the information of life contained in DNA .

3
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Introduction

Many of our early ideas about genetics
came from experiments in crossbhreeding
animals and plants that were different
from each other, such as plants with red
or white flowers or animals with long or
short hair. Only recently, however, have
we gained a real understanding of genet-
ics. And we are constantly learning
more, thanks to important new tech-
niques that involve a special type of DNA
called recombinant DNA . In this book,
you will learn about our newly gained
knowledge of just what genetic informa-
tion is, how it is used, and how it can be

changed .
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1. What is DNA?

You have just learned that the genetic

information in cells is contained in DNA .
But what is DNA? What is it made of?
And, more important, what is it about
DNA that provides the cell with informa-
tion? This chapter will present some an-
swers to these basic questions.

DNA is a chemical substance with a
rather complex structure, but fortunately
we can understand its makeup without
chemical formulas or a lot of scientific
jargon. A piece of DNA is like a minia-
ture ladder, with two sides and rungs

connecting the sides. The sides of the

7
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1. What is DNA?

7

DNA ladder are twisted around each oth-
er, as in a spiral staircase, with 10 rungs

for each tum.

PP

This tells us something about the
shape of DNA, but we need to know
more in order to learn about the informa-
tion that DNA contains. We need to
know what DNA is made of . It consists of
three substances that are connected to-
gether in a very orderly manner. One of
these is phosphate (P ), a chemical
similar to phosphoric acid. Another is a
sugar called deoxyribose (D), a small-
er version of the sugar glucose. The third

substance is a base. Four different bases
9
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1. What is DNA?

are present in DNA, each with a different
shape . The four bases are adenine (A),
cytosine (C ), guanine (G ), and
thymine (T).

The way in which these three sub-
stances are arranged is very important to
the function of DNA. It will be easier to
understand this arrangement if we look at
a section of DNA that is not twisted and
use letters for the different parts. Still
thinking of DNA as a ladder, we can say
that each side piece of the ladder is a
strand that is formed by units of phos-
phate joined with units of deoxyribose.
The units alternate with each other, like

this ;

P-D-P-D-P-D-P-D-P-D-P-D-P-D-P-D-

The two side pieces or strands of
11



