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(a) Producing hepatitis B vaccine. This employee of a biotechnology 
company is monitoring a tank for growing yeast cells that have 
been engineered to carry genes of the virus that causes hepatitis B. 
The genetically engineered cells produce large amounts of a protein 
molecule that is found on the surface of the virus. The protein is 
used to make a vaccine against the virus. 

FIGURE 1.23 Two examples of DNA technology. 

Science and technology are functions of society 

Science and technology are associated. In many cases, technol­
ogy results from scientific discoveries applied to the develop­
ment of goods and services. Watson and Crick discovered the 
structure of DNA through the process of science. This break­
through sparked an explosion of scientific activity that led to a 
better understanding of DNA chemistry and the genetic code. 
These discoveries eventually made it possible to manipulate 
DNA, enabling genetic technologists to transplant foreign 
genes into microorganisms and mass-produce such valuable 
products as human insulin. The new biotechnology is revolu­
tionizing the pharmaceutical industry, and DNA technology 
has also had an enormous impact in other areas, including 
agriculture and the legal profession (FIGURE 1.23). Perhaps 
Watson and Crick envisioned that their discovery would 
someday have technological applications, but that was proba­

''>' bly not what motivated their research; nor could they have 
predicted exactly what the applications would be. 

Not all technology can be described as applied science. In 
fact, technology predates science, driven by inventive humans 
who built tools, crafted pots, mixed paints, designed musical 
instruments, and made clothing-all without necessarily un­
derstanding why their inventions worked. Science catalyzes 
certain technologies by complem,enting trial and error with 
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(b) Solving crimes. Fdensic technicians can use traces of DNA 

extracted from a blood sample or other body fluid to produce 
a molecular "fingerprint." The stained bands visible in this 
photograph represent fragments of DNA. The pattern of 
bands varies from one person to another. The legal 
applications of DNA technology have become very public 
in recent years. You will learn more about DNA technol­
ogy in Chapter 20. 

more informed design. But the direction technology takes 
. depends less on science than it does on the needs of humans 
and the values of society. 

Technology has improved our standard of living in many 
ways, but not without introducing some new problems. Tech­
nology, especially technology that keeps people healthier, has 
enabled the human population to grow more than tenfold in 
the past three centuries. The environmental consequences are 
enormous. Acid rain, deforestation, global warming, nuclear 
accidents, ozone holes, toxic wastes, landscapes degraded by 
exploration for oil and other natural resources, and extinction 
of species are just a few of the repercussions from more and 
more people wielding more and more technology. Science can 
help us identify problems and provide insight about what 
course of action may prevent further damage. But solutions to 
these problems have as much to do with politics, economics, 
culture, and values as with science and technology. 

Now that both science and technology have become such 
powerful functions of society, it is more important than ever 
to distinguish "what we would like to understand" from "what 
we would like to build." Scientists should not distance 
themselves from technology but instead try to influence how 
scientific discoveries are applied. And scientists have a respon­

. sibility to help educate politicians, bureaucrats, corporate 
leaders, and voters about how science works and about the po­
tential benefits and hazards of specific technologies. The cru­
cial relationship between science, technology, and society is a 

.theme that increases the significance of any biology course. 
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REVIEW: USING THEMES
 
TO CONNECT THE
 

CONCEPTS OF BIOLOGY
 

In some ways, biology is the most demanding of all sciences, 
partly because living systems are so complex and partly be­
cause biology is a multidisciplinary science that requires a 
knowledge of chemistry, physics, and mathematics. Modern 
biology is the decathlon of natural science. And of all the sci­
ences, biology is the most connected to the humanities and 

~ social sciences. If you are a biology major or a preprofessional 
student, you have an opportunity to become a versatile scien­
tist. If you are a physic'al science major or an engineering stu­
dent, you will discover in the study of life many applications 
for what you have learned in your other science courses. Ifyou 
are a nonscience student enrolled in biology as part of a liberal 
arts education, you have selected a course in which you can 
sample many scientific disciplines. 

No matter what brings you to biology, you will find the 
study of life to be challenging and uplifting. Do not let theode-
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6. Regulation Feedback mechlUlistpsreguiat~bi<?l~gic~lsystefus: Acti-ritilF; Regulation: Negati~e and Positive 
In some ca~rs~ there~liition lTIainiaiIl~~?lTIeostasis,' Feedback 
a relativelysteaciy state for internal factQrssu~r as 
body tempenlture. ' , 

7. Unity and diversity Biologists gr6upthe divrrsitypf'likir!t6thlee Activity 1G: Unity and Diversity: Classification 
domains: Bacteria, Archaea, and Euka,rya. As diverse Schemes 
as life is, we can also find unity, such as a universal 
genetic code. The more closely related two species 
are, the more characteristics they share. ' 

to the Campbell Biology CD-ROM or website (www.campbellbiology.com) to explore an interactive Chapter 
ew, Activities, Case Studies in the Process of Science, Self-Quizzes, and more. 
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tails of biology spoil a good time. The complexity of life is in­
spiring, but it can be overwhelming. To help you from "getting 
lost in the forest because of all the trees;' each chapter of this 
book is constructed from a manageable number of key con­
cepts. The concepts are listed at the beginning of the chapter, 
are displayed throughout the chapter, and then reappear in the 
summary at the end of the chapter. The details ofa chapter en­
rich your understanding of the concepts and how they fit to­
gether. This introductory chapter is the exception; instead of 

presenting the key concepts of a particular area of biology, this 
chapter has introduced themes that cut across all biological 
fields-ways of thinking about biology (TABLE 1.1). These ten 
themes, along with the key concepts in each chapter, will pro­
vide you with a framework for fitting together the many things 
you will learn in your multidisciplinary exploration of life­
and will encourage you to begin asking important questions of 
your own. 

8. Evolution 

9. Scientific inquiry 

Test 

10. Science, technology. ewd society 

Evolution, biology's core theme, explains ]:>oth the 
unity and diversity oflife. The P~ip.iew theory 
of natural selection accOl,mts for a4ap~lltion of 
populations to their environment through the 
differential reproductive success of Varying 
individuals. 

The process of science includes observation-based 
discovery and the testing of explewations through 
the hypothetico-deductive method. Scientific 
credibility depends on the repeatability of 
observations and experiments. 

Mewy technologies are goal-oriented applications 
of science. The relationships of science and 
technology to society are now more crucial to 
understand thew ever before. 

ActivitylH: Evolution; Sea Horse c;amouflage Video 

Case StuclY in the Process of Science: How Do 
Environmental Changes Affect a Population? 

Case Study in the Process of Science: 
How Does Acid Precipitation Affect Trees? 

Activity 11: Science, Technology, and Society: 
DDT 


