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[0 O The 21 st century has often been called the century of life science. Our understanding of the living world is
growing explosively. Every day[] we hear about significant progress in life science research. This book[] Essentials
of life Sciencel is our attempt to capture the milestones in life science and to bring the excitement of life science
research into university classrooms. This book is designed as a general biology textbook for non-biology students
[0 as well as an introductory textbook for students majoring in the diverse fields of biological science such as
agricultured forestry[d animal scienceld biotechnology] and medicine.[] [0 The organization and writing of
this book reflect the following underlying principles:[] O 1. Use simple language and figures to illustrate complex
biological issues. To help students learn] we have attempted to use simple language to illustrate complex
concepts. We also believe in the mantra that "a picture speaks a thousand words". Throughout the book[d] we have
used color figures to illustrate key concepts and biological processes. To facilitate both teaching and learningd] we
have included a set of computer disk files containing: 20 sets of powerpoint files; 538 color figures; blueprints for
making your own enhanced powerpoint files; a teaching video called "Entering the Age of Life Science"; and a
comprehensive set of 270 overheads with 582 pictures.[] O 2. Emphasize both fundamental biological principles
and current research efforts and trends. To ensure that students have a broad exposure to and background in
biologyl we have put great emphasis on fundamental principles in biology. However[d we believe basic
background knowledge in biology is insufficient for modern university students. Therefore[] we have introduced
up-to-date information on current research efforts and potential breakthroughs in many areas. It is our hope that
this book will serve as a springboard to guide students developing interests in many advanced fields of biology.
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00000 Jianping Xu received a Bachelor's degree in Agronomy from Jiangxi Agricultural University, a
Master's degree in Agricultural Microbiology fiom Nanjing Agricultural University, and a Ph.D. degree in
Population Genetics and Evolution from University of Toronto in Canada (1997). Following 3.5 years of
Postdoctoral training at Duke University in North Carolina, USA, he moved to the Department of Biology at
McMaster University in Canada to become an independent investigator. He is currently an associate professor and
his research focuses on understanding how microbes evolve. He has (co-) authored over 40 peer-reviewed research
papers, 7 book chapters, and is editing a book titled Evolutionam Genetics of Fungi. He is the recipient of an
Ontario Premier's Research Excellence Award (2002-2007) and the Young Investigator's Award of the Genetics
Society of Canada (2005). His non-scientific interests include running, soccer, swimming and gardening.
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[J Qingyu Wu is a professor at the Department of Biological Sciences & Biotechnology] Tsinghua University

[0 from 19960] . He worked at Nanjing University as an assistant professor [J 1985-1988[1 [ associate professor

[J 1990- 1992[1 and full professor [J 1992-199601 . As a visiting scientist) he conducted research in the
Department of Biology at William Paterson Universityl] New Jersey(] USA [0 1988-19900] O in the Department
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research. In 19961 he obtained National Science Fund for Distinguished Young Scholars. His academic
achievements include over 100 papers] three awards and numerous basic research grants.
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1INTRODUCTION TO LIFE SCIENCE 1.1 What Is Life? 1.2 Why Do We Study Life Science? 1.3 What Will
You Learn? 1.4 How Do You Study?2 THE DIVERSITY AND TAXONOMY OF ORGANISMS 2.1 What Is
Biodiversity? 2.2 The Convention on Biological Diversity 2.3 The Importance of and Threats to Biodiversity 2.4
Biological Taxonomy 2.5 The Five Kingdoms of Biological Classification 2.6 Microbial Kingdoms 2.7 Kingdom
Plantae 2.8 Kingdom Animalia3 THE CELL 3.1 The Invention of the Microscope 3.2 The Basic Concept of the
Cell 3.3 Types of Cells 3.4 Cell Structure 3.5 Biological Membranes 3.6 Separation of Cellular Components4
THE CHEMICAL BASIS OF LIFE 4.1 The Chemical Units of Life:Elements and Molecules 4.2 Carbohydrates
4.3 Lipids 4.4 Proteins 4.5 Nucleic Acids5 ENERGY AND METABOLISM6 CELLULAR RESPIRATION :
HARVESTING CHEMICAL ENERGY7 PHOTOSYNTHESIS8 REPRODUCTION AND THE
TRANSMISSION OF GENETIC MATERIALS9 DNA: THE MOLECULAR BLUEPRINT FOR LIFE10 THE
REGULATION OF GENE EXPRESSION11 RECOMBINANT DNA TECHNOLOGY12 BIOTECHNOLOGY
‘AREVOLUTION IN MODERN BIOLOGICAL SCIENCES13 THE ORIGIN AND EVOLUTION OF LIFE14
PLANTS: STRUCTURE, FUNCTION, AND DEVELOPMENT15 ANIMALS: STRUCTURE, FUNCTION,
AND DEVELOPMENT16 FUNDAMENTALS OF ECOLOGYReferencesindex
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[0 O Essentials of Life Science is designed as an introductory biology textbook for nonbiology students as well as
for students majoring in the diverse areas of biologicalsciences[] such as agriculture[] forestry[] animal sciences
[0 biotechnologyl] and medicine. While the focus is on fundamental concePts and principlesC] current research
advances and future trends are also examined to allow a full appreciation of life science. All major topics of biology
are coveredd from biodiversity[d cell chemistry[l metabolismd geneticsC] and biotechnology to evolution]
reproductiond growth and development[d] and ecology. The discussions are presented in a concise[
easy-to-readd and interesting style to stimulate students interest in biology. In addition | they are accompanied
by over 580 color illustrations to help students learn and integrate the diverse aspects Of biology.[1 [ Essentials of
Life Science is designed as an introductory biology textbook for nonbiology students as well as for students
majoring in the diverse areas of biologicalsciencesl] such as agriculture] forestry[] animal sciences(]
biotechnologyJ and medicine. While the focus is on fundamental concePts and principlesC] current research
advances and future trends are also examined to allow a full appreciation of life science. All major topics of biology
are coveredd from biodiversityl] cell chemistryl] metabolismJ geneticst] and biotechnology to evolutionO
reproductiond growth and developmentl and ecology. The discussions are presented in a conciselJ
easy-to-read[] and interesting style to stimulate students interest in biology. In addition | they are accompanied
by over 580 color illustrations to help students learn and integrate the diverse aspects Of biology.
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