Contents

01

02

03

04

05

Introduction Vii
1.1 Cell theory, cell specialization, and cell replacement 4
1.2 The ultrastructure of cells 12
1.3 Membrane structure 27
1.4 Membrane transport 31
1.5 The origin of cells 39
1.6 Cell division 42
2.1 Molecules to metabolism 53
2.2 \Water 63
2.3 Carbohydrates and lipids 69
24 Proteins 76
25 Enzymes 83
2.6 Structure of DNA and RNA 88
2.7 DNA replication, transcription, and translation 92
2.8 Cell respiration 101
2.9 Photosynthesis 107
31 Genes 119
3.2 Chromosomes 134
3.3 Meiosis 142
3.4 Inheritance 149
3.5 Genetic modification and biotechnology 166
4.1 Species, communities, and ecosystems 181
4.2 FEnergy flow 195
4.3 Carbon cycling 202
4.4 Climate change 214
Evolution and biodiversity 228
5.1 FEvidence for evolution 229
5.2 Natural selection 241
5.3 Classification of biodiversity 253
5.4 Cladistics 270




(Il Human physiology 284

09

10

6.1 Digestion and absorption 285
6.2 The blood system 292
6.3 Defence against infectious disease 300
6.4 Gas exchange 307
6.5 Neurones and synapses 314
6.6 Hormones, homeostasis, and reproduction 323

Option A: Neurobiology and behaviour

A1 Neural development 339
A2 The human brain 349
A.3 Perception of stimuli 367

Option B: Biotechnology and bicinformatics

B.1 Microbiology: organisms in industry 383
B.2 Biotechnology in agriculture 397
B.3 Environmental protection 410
C.1 Species and communities 423
C.2 Communities and ecosystems 440
C.3 Impact of humans on ecosystems 462
C.4 Conservation of biodiversity 476
Option D: Human physiology 494
D.1  Human nutrition 495
D.2 Digestion 504
D.3 Functions of the liver 512
D4 The heart 518
Theory of knowledge 530
Mathematics, and information and communication technology skills 546
The biology extended essay 577
Suggestions for course study and strategies for

the IB biclogy exam 579
Index 585

Internal assessment (on eBook only)





