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plasma 131
plasma cells 169, 170
plasma membranes 131
plasmids 155, 204, 205
point mutations 237–8, 248, 249
polarised membrane 56
poliomyelitis (polio) 175, 177, 178
polymerase chain reaction (PCR) 271

and amplifying DNA 271–3
models 289
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positive feedback 108
post-synaptic membrane 60
posterior lobe of the pituitary gland 

33, 34
hormones released 34, 35

potassium–argon dating 299–300, 315–16
potassium ions 55, 56
potential difference 54

across a cell membrane 54–6
power grip 328, 337, 338, 352
precision grip 328, 337, 338, 352
prehensile digits 327
premolars 334
presentation of data 15–16
pressure receptors 62
presynaptic membrane 60
prevention of diseases 175

vaccines 175–80
see also treatment of diseases

primary response 170
primates

brow ridges 335, 348, 353, 355, 356
carrying angle 330–1
centre of gravity 332
changes in the relative size of the 

cerebral cortex 326–7
characteristics 324
dentition 335–6, 348
foot 331–2
hierarchy 323–4
humans as 323–4
jaw 330, 334, 335, 352, 353, 357
knee 331
locomotion – adaptations to  bipedalism 

and quadrupedalism 328–34
mobility of digits 327–8
muscle tone 332
pelvis 330
phylogenetic tree 311, 325
prognathism 330, 335, 348–9, 352, 

353, 357
skulls 337, 365–7
see also chimpanzees; gorillas; 

hominins; humans

primers 271, 272
principle of superposition 302, 303
privacy 278
processing data 12–14
progesterone 39, 40, 115
prognathism 330, 335, 348–9, 352, 353, 

357
prokaryotes 155
prolactin (PRL) 33, 34
prosimians 325
protection of the central nervous system 

79–81
protective reflexes 63, 162–3
protein channels 54–5
protein hormones 30
protein sequences, as evidence of 

 evolution 282–4
pseudounipolar neurons 51, 52
pus 163, 164, 165
pyramidalis muscles 309
pyrogens 166

Q
quadrupedalism, evolutionary process 

to bipedalism 328–34
qualitative data 11
quantitative data 11

R
radiation 116, 117
radiocarbon dating 300–1, 314–15
radioisotope methods of dating 299–301

investigating 314–16
random genetic drift 251
range 13
rates 13
ratios 13
reabsorption 134
reaction times 71
receptor neurons 50
receptor proteins 30, 31
receptors 61, 63

feedback systems 106
types of 61–3

recessive mutations 242
recognition sequence 201
recognition site 201
recombinant DNA 176, 199–206
recombinant DNA technology 200–1

development 201–5
DNA ligase 203
examples of use 205
for insulin manufacture 209
restriction enzymes 201–3
simplified diagram 204
terminology 205
and vaccines 205–6
vector use 204

recombinant vaccines 205–6
recombinant yeast 206
reference to other works 16
reflex arc 63

components 63
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reflexes 63–4
investigating 70–1
learnt 64
properties 63

refractory period 57
relative dating 299, 302–4

stratigraphy 302–4, 316
relay neurons 50
releasing factors 32, 33
reliability of results 10
renal artery 133
renal vein 133
repetition 9–10
replication 9–10
repolarisation 57
repolarised membrane 57
respiratory centres 85, 139, 140
respiratory system 138
resting membrane potential 54, 55, 56
restriction enzymes 201–3, 205, 273

effect on lambda DNA 286–8
examples 203
investigating 217–18

reverse transcriptase 280
RNA 156, 157, 181

S
S-shaped spinal curve in humans 329, 

330
Saccharomyces cerevisiae, effect of 

ultraviolet radiation on 256–9
safety 8
saltatory conduction 58, 59
Sanger’s method of DNA sequencing 

275, 276–7
saturation (hormone receptors) 31
scaffold 215
scavenging 359
Schwann cells 49
scientific investigations

case study 19
reporting on 17–18

scientific method 6–8
scientific report format 18
sebum 161
secondary data 12
secondary response 170
secretion 30, 134
selection 254, 255
selective agent 246
selective breeding 200
self-antigens 169
sense organs 61
sensory areas (cortex) 83
sensory axons 87
sensory fibres 88, 89
sensory neurons 50, 63, 64

direction of nerve impulses 51
Sewall Wright effect 251
sex chromosomes

monosomy 242
trisomy 241–2

sex hormones 39
shelters, building of 359

shivering and heat gain 118, 119, 166
sickle-cell anaemia 248–50

distribution 249
investigating 262
and malaria 249–50, 262

silent mutations 237
Sinanthropus pekinensis 354
skeletal muscle 91
skin

as defence against disease 161
showing receptors 62
showing sweat glands 117
and temperature regulation 116–17
vasoconstriction effects 117, 118, 166
vasodilation effects 117, 119, 165

skin arterioles 118, 119
slime layer 155
small intestine 39
smallpox 177
sneezing 162
sociocultural barriers to gene flow 244
sodium ions 55, 56, 57, 60
sodium–potassium pump 55–6, 136
soil type, effect on fossilisation 297
Solutrean culture 362, 363
somatic division (somatic nervous 

system) 90
difference in motor pathway to 

 autonomic division 91
somatic mutation 236
somatic sensory neurons 89, 90
special creation 244
speciation 254–5
species 254
specific defences against diseases 160, 

167–74
spinal column, curvature 329–30
spinal cord 79, 86–7, 89

cross-section 86, 89
functions 87
neurons 48, 49, 50
position 86
protection 79–81, 86
and reflexes 63, 64

spinal nerves 89, 139
spinal reflex 63
spinal reflex arc 63
spirilla 156
spontaneous mutations 236
staggered cut (DNA) 202, 205
steady state 105
stem cells 215
steroid hormones 30
sticky ends (DNA) 202, 205
stimuli

and feedback systems 105, 106
and receptors 61–3

stimulus–response–feedback model 106
stomach 39
stomach juices 161
stone tools 358, 359, 360
straight cut (DNA) 202
stratigraphy (for dating fossil material) 

302–4, 316

striding gait 333, 338–9
structural neurons 50–1, 52
struggle for existence 246
sub-unit vaccines 176
subspecies 255
substitution mutations 237, 238
sulci 82
suppressor T-cells 173
surveys 5
survival of the fittest 246
sweat 117, 161
sweat glands 117, 132
sweating, and heat loss 117–18, 119–20
sympathetic division (sympathetic ner-

vous system) 90, 91, 92
effect of stimulation 93
fight-or-flight response 92–3

synapses 49–50, 63
transmission across a 59–60

synthetic hormones 207–12
synthetic nucleotides 276

T
T lymphocytes 37, 172
T-cells 168, 170

response to, in cell-mediated 
 immunity 172–3

tables 15
Taq polymerase 273
target cells 30
target organs 30
Tay-Sachs disease (TSD) 242

in Ashkenazi Jews 253
and tuberculosis 250

technology used to treat diseases 
199–223
gene therapy 213–15
recombinant DNA 176, 199–206
synthetic hormones 207–12

teeth
hominins 348
number and shape of, primates 334–5

temperature receptors 116
temperature regulation, and skin 116–17
temperature tolerance 121–2
temporal lobe 2
testes 39, 40
testosterone 39, 40
tetanus 175
thalassemia 250
theory of evolution, development of 

244–6
theory of natural selection 246
thermocycling 271
thermoreceptors 61, 116, 166
thermoregulation 62, 114–23

hypothalamus role 118–19, 120–1
third molars (wisdom teeth) 309
thirst centre 136
thirst response 136–7
threshold 56
thumb

mobility 327–8, 337–8
opposability 327–8
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thymine 199, 200, 275
thymosins 37, 39
thymus 37, 39, 168
thyroid disorders 210–12
thyroid gland 36, 39, 210, 211
thyroid hormone 211, 212

investigating 223
thyroid-stimulating hormone (TSH) 33, 

34, 119, 210
thyroxine (T4) 36, 39, 119, 210, 211, 212
tissue engineering 215–16
tissue fluid 131
Tobias, Phillip 354
tools

trend in 364
used by australopithecines 358
used by Homo erectus 359–60
used by Homo habilis 359
used by Homo neanderthalensis 

360–1
used by Homo sapiens 360–2

total drug resistance 181
touch receptors 62
toxoid vaccines 176
toxoids 176
tracts 83, 87
transcellular fluid 131
transgenic organisms 201, 205
translocation mutations 238
transmissible diseases 155
transmission of diseases 158–9

investigation 184–6
transmission of the nerve impulse 58–9

across a synapse 59–60
chemical effects 60
myelinated fibres 58–9
unmyelinated fibres 58

transverse arch 331–2
treatment of diseases

antibiotics 180–1
antivirals 181–2

tri-iodothyronine (T3) 36, 39, 210, 211
trial and error 5
trilobites 303
trisomy 240

sex chromosomes 241–2
trisomy 13 241
trisomy 21 240–1

tuberculosis, and Tay-Sachs disease 250
Turner syndrome 242

karyotype 241

Type 1 diabetes 208, 209
gene therapy 214
insulin injections 208, 209

Type 2 diabetes 208–9
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ubiquitous proteins 282
ultraviolet radiation 235

effect on Saccharomyces cerevisiae 
256–9

uncontrolled variables 9
undifferentiated B-cells 170
unipolar neurons 50, 51, 52
unmyelinated fibres 48, 49

transmission along 58
urea 133
ureter 133
urethra 133
urinalysis, simulated 144–7
urine 134, 135

V
vaccination 175, 176

factors to consider 179–80
and herd immunity 178–9
of populations 177–9
recommended schedule for 

 Australians 177
safety 179
schedule 176–7

vaccine manufacture 179
ethical issues 179–80, 187
investigating the testing of animals 

in 187
production using recombinant 

DNA methods 176
vaccines 175–80

delivery 176
and recombinant DNA technology 

205–6
social, cultural and ethical factors 

179–80
traditional types 175–6

validity 10
variables 9
variation 246, 254, 255
vasoconstriction 117, 118, 166
vasodilation 117, 119, 165
vasomotor centre 85
vasopressin 34
vector transmission (pathogens) 158, 159

vectors (genetic engineering) 204, 205
ventral root 89
Venusians, natural selection in 259–60
vertebrae 79
vertebral canal 79
vestigial structures 306, 308–9
vibrio 156
viral replication 157
virulence 175, 176
viruses 156–7

antiviral drugs 181–2
diseases 158
genetic material 156, 157, 181, 280
size of 156
structure 157

visceral sensory neurons 89, 90
visualising DNA 274
voltage-gated calcium ion channel 

59, 60
voltage-gated channels 54, 56–7,  

59, 60
voltage-gated potassium channels 57
voltage-gated sodium channels 56
voluntary control of breathing 142
vomiting 162
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Wallace, Alfred Russell 244, 246
Warren, Robin 3
water

in the body 130
movement through plasma 

 membranes 131
movement through various parts of 

the body 136
water balance

kidneys and aldosterone 136
kidneys and antidiuretic hormone 135
thirst response 136–7

water intake 132
water intoxication 137
water levels, controlling 134–7
water loss 132, 133, 134, 137
water vapour 132
white matter 81, 83, 84, 86, 87
whooping cough 178
wisdom teeth 309, 348
World Health Organization (WHO) 177

X
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