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bacteriophage receptors 67,68
lac operon 196, 197
lytic/lysogenic infection decision
350-1
plasmids 210, 271,212-13,
214-15
cthics of experiments 267
etiology, viral 19
eukaryotic cells
gene transposition 373
splices in transcripts 192, 194-6
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impact 3834
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human 77, 78-9
lymphocytes
clonal selection of immune
reactive 85, 86
HIV infection 85
see also B cells; T cells
lymphocytic choriomeningitis virus
(LCMV) 89,275-6
lymphotropicviruses 89
lyophilization 100
lysogeny 11,346,348, 349,350

Machupo virus 276,386
macromolecule migration rate 147
macrophages, HIV internalization
85,372
“mad cow” disease seebovine
spongiform encephalopathy
(BSE)
maize streak virus 307
major histocompatibility complex
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murine leukemia virus 361, 368
mutations 4
analysis 216-18
back 99
complementation 216,217
framesshift 216
isolation 218
protein changes 214-18
recombination 216-18
replication prevention 132
screening 219
selection 218
SV40 capsid protein 64
virulence alteration 219
Mx protein 104
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c-mycgene 371

myelitis 41

myelomacells 170

myxomavirus 9,23
biological control 27

natural killer (NK) cells 370
Nazi Germany 26
neoplasms 39
neural tissues
herpesvirus infection 312,326
picornaviruses 240, 241
neurotropic viruses 17,89
neutralization tests 91-2, 93
Northern blot 174
nuclear polyhedrosis viruses (NPVs)
333
nucleic acids
annealing 158-9, 160
characterization in infected cells
178-83
complementary strands 158
complexity measurement 158-60
detection in infected cells 177,
178
hybrid generation 158, 160
hybridization 178
reannealing 158-9, 160
renaturation rates 158-60
size measurement 158-60
see also DNA; RNA
nucleoproteins
helix 52, 54
icosahedral 52, 53—4
nucleotides, palindromic sequences
110

octamer-binding protein 1 (oct1)
320
2’,5"-oligoA synthetase 104, 105
oligonucleotide polymers, short 110
v-onc 361,362,367,371
oncogenes 39,296, 367, 368, 370,
371
oncogenesis 370-1, 380
oncogenic transformation 299
oncornaviruses 358, 359
cDNA migration 362, 363, 364
geneticmap 361-2
growth regulation transcriptional
control alteration 368
oncogenes 371
transformation
growth stimulation of
neighboring cells 369-70
through viral oncogene actions
367-8
open reading frame (ORF) 234
translational 202-3
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organelles, eukaryotic 8

origin binding protein 186

origin of replication (ori) site 186,
189

Orthopoxvirus 97,337

Orthoreovirus 276,279

p53 tumor suppressor gene 290,
299,370
packaging signal (pac) 71
palindromic sequences of nucleotides
110
palliative treatment 6
papillomavirus 21,23
neoplasms 39
replication 296,298-9, 300
serotypes 88
warts 21, 38,299, 300
papovaviruses 371
replication 135,288-99
parainfluenza 259
Paramecium bursaria Chlorella-1
virus(PBCV-1) 351-2
paramyxovirus 258,259
pathogenesis 264-5
parvovirus
canine 21,386
genome 287
potential therapeutic applications
306
replication 305-6
passages, multiple 31
Pasteur, Louis 98
pathogenesis 4, 1319
animal models 25-34
pathogens 7,9
drug-resistant 90
pBR322 geneticmap 210, 211,
212-13,214-15
peripheral nervous system, viral
spread 17
peroxidase tags 172-3
Peyer’s patches 17
pGEM geneticmap 210, 211,
212
phenotype 29
phleboviruses 274-5
picornaviruses 38
cytopathology 239-41
neural tissues 240, 241
replication 234-5, 236,237, 238,
239-41
pilot protein 69,73
placebo 26
plantcells 11, 72,13
cultures 128
plant pathogens 7
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cauliflower mosaic virus 380-1
cellentry 65-7

DNA viruses 307

plaque formation 136, 137
replicase 252

RNA genome replication 251-3
vectors 66,307

plaque assays 128,136, 137, 138-9

replica plating 217-18

plaque-forming units (PFUs) 136,

137
particle ratio 137-8
statistical analysis 139, 140

plasmids, viral genome fragment

cloning 210, 211,212-13,
214-15

plasmodesmata 67
pneumoviruses 264
Poisson analysis 139-40
polarity, opposite 232
poliomyelitis 239-41

Egyptian mummies 6
eradication 102,241, 387
paralytic 18, 38,240

poliovirus 22, 38,239

amino acid analogues 237

assembly 239, 240

capsid proteins 148-9, 150, 235,
236,237, 238,239

clearance 19

cytopathology 239-41

disease 239-41

empty capsid formation 72

geneticmap 235, 236,237

internal ribosome entry site
(IRES) 235,239

intracellular adhesion molecules
61

mode of spread 16-17

nucleus removal 234

ORF 236,237

polyA tail 235

procapsid 239, 240

proteases 235, 236

proteins 235, 236,237

precursor 235, 236,237, 238,

239, 240

pulse-chase experiment 237

pulse labeling of infected cells
166-7

receptor 18,38, 61, 63,239-40

receptor-mediated endocytosis
238

replicase 236,237, 238,239

replication 234-5, 236,237, 238,
239, 240

RNA 235, 236, 238,239

serotypes 88

vaccine 234,240-1
Sabin strains 99, 100
Salk 100
VPgprotein 236,237, 238,239
polyadenylation signals 191, 792
polydnavirus 8
immunosuppression 89-90
polyhedrin protein 334
polymerase chain reaction (PCR)
136
viral genome detection/
characterization 160-3
polyomavirus
geneticmap 289-90
replication 288-9, 290,291-3,
294,295-6, 297
in situhybridization 180, 181
transcription 289-90
populations, virus infections 3-5,
24-5
posttranscriptional processing
199-201
potato spindle tuber viroid 281
poxvirus 19
cellular proliferation induction
338
core particles 338, 339
DNA replication 340
growth factor 340-1
infections 340-1
mode of spread 340
mortality 340
mouse model 27-8
mRNA transcription 340
partial uncoating 338, 339
pathogenesis 340-1
replication 337-8, 339, 3401
transcription enzymes 337-8
virion 337-8, 340
pregnancy
hepatitis E virus 44
rubella 38,248
Pribnow box 197
primary cells 129-30, 131
primase 186, 189
prion diseases 282-3
incubation period 40
prion proteins (PrPs) 282,283
prions 10,23,282-3
procapsid 71
progressive multifocal
leukencephalopathy (PML)
291
prokaryotic cells
inducible genes 198
promoter 197-8
RNA polymerase 197, 198,199
transcription 196-9, 200, 201
initiation 197-9, 200, 201
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translation 204-5
propagation of viruses 4
prophage 346,350
protease 358, 359
maturational 71
protease inhibitor drugs 109, 235
protein kinases 368, 369
proteins, viral 13,17
antigenic 101
antigenic determinants 78, 81
antigenic responses 85
buoyant density differences
145-6
capsid 147-8
differing molar amounts 149,
150,151
poliovirus 148-9,150
cell surface changes 134
characterization in infected cell
165-8, 169,170-7
immune reagents 167-8, 169,
170-7
immunoaffinity chromatography
175-7
immunofluorescence detection
methods 170-1, 172-3
immunological structure 78-9,
81
mutation effects 214-18
non-structural 144
poliovirus 235, 236,237
pulse labeling 165-7
structural 51, 144-9, 150, 151
isolation 145-6
size fractionation 147-9, 150,
151
synthesis mechanisms 201-5
tegument 75
transfection 69, 70
viral-encoded 9,71
proteosomes 82
proto-oncogenes 367,368
proto-retrovirus 7
prototropy 127
provirus 357-8
pseudorabies virus 65
exocytosis 74,75
public health measures, breakdown
386
pUC19 geneticmap 210, 211,
212
pulse-chase experiment, poliovirus
237
pulse labeling of viral proteins

165-7

quantal assay 140, 141
quasi-species swarm 234
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rabies
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furious form 41-2
grave prognosis 41-2
incubation period 40
pathogenesis 264
spread 264
vaccine 98
rabies virus 7, 18,23, 24,259
acetylcholine receptors 61
animal models 30-1, 37-2
immunofluorescent detection
Plate 1
replication 264
virulence 31
rate zonal sedimentation 156-7
Rb tumor suppressor gene 296,299,
370
reactivation (recrudescence) 13
bacteriophage A 346, 348-50
herpes simplex virus 34, 39, 322,
326,328-30
herpesvirus 25,326
reannealing 158-9
recA protease 351
receptor-mediated endocytosis 83,
238
receptors 18
cellular 61, 62, 63-4
recognition, virus 60
recombinant DNA technology 343
recombinantvirus 98, 100
generation 219-22
recombination
herpes simplex virus 217-18
homologous DNA 220,221-2
live vaccine with viral genome
99
mutations 216-18
vaccines 100
refrigeration of vaccines 99-100,
102
reovirus 276, 277,278-9
genotypes 30
mouse infections 28-30
pathogenesis 279
replication cycle 276,278-9
structure 276,277
replicase
bacteriophage QB 254,255
coronavirus 250
plantviruses 252
poliovirus 236,237, 238,239
replication 11,13,17
adenovirus 299,301-3, 304
bacteriophage T4 345-6,347
bacteriophage T7 342-3
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bacteriophages with RNA genome
253-5

baculovirus 333—4

brome mosaic virus 252-3

continual 15

coronavirus 248-50

cowpea mosaic virus 252

cycle 60-75

DNA viruses 2868

drug targeting 106-10

eukaryotic cell-based defenses
102-4, 105

flavivirus 241, 242

hepatitis B virus 379

hepatitis delta virus 280

herpes simplex virus 313-15,
319-21, 322,323, 324,325

herpesvirus 312-33

impediments 132

papillomavirus 296,298-9, 300

papovaviruses 288-9, 290,
291-3, 294,295-6, 297,
298-9

parvovirus 305-6

picornavirus 234-5, 236,237,
238,239, 240

plant viruses with RNA genome
251-3

plasmid-like 299

poliovirus 234-5, 236,237, 238,
239, 240

polyomavirus 288-9, 290,
291-3, 294,295-6, 297

rabies virus 264

reovirus 276,278-9

retroviruses 357-8, 362, 363,
364-6

RNA viruses 232-4

positive sense 234-55

Sindbis virus 243—4, 245, 246,
246-7

SV40virus 288-9, 290,291-3,
294,295-6, 297

tobacco mosaic virus 252

togavirus 243—4, 245,246-8

vesicular stomatitis virus 259-60,
261,262-4

yellow fevervirus 24,241, 242

see alsoRNA viruses, negative
(—)-sense; RNA viruses,
positive (+)-sense

replication fork 186,187
replicative intermediates (RIs) 232,

233

repressors 196, 197
reservoir of infection 15,19, 21

human 21,24
vertebrate animal 24

resolvase gene 373
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respiratory syncytial virus 264-5
Reston virus 266
restriction endonucleases 110-11,
157, 158
cleavage sites 208-10
restriction mapping 208-10
reticulocytes, rabbit 181
retroelements 374
retrointrons 374
retroposons 374
retrotransposons 374-5
retroviruses 8,356—7
antiviral drugs 109
cancer induction 371
capsid assembly/maturation 363,
364,366
cDNA
generation 362, 363
migration 362, 363,364
synthesis 3646
cellular genetic elements 372-5
classification 357
Env protein 358, 359, 360, 361,
364
Gag protein 358, 359,360
variants 366
gene delivery 388,389
genetic map 360-2
genome 359-60
genomic RNA conversion to
cellular DNA 357
immunosuppression 89
infection initiation 362, 363,
364
long terminal repeats 362, 363,
366,368
generation 364-6
matrix protein 366
molecular biology 358-62
mRNA transcription/translation
366
oncogene activation 367, 368
proteases 73
proto-oncogenes 367,368
replication 362, 363, 364-6
strategies 357-8
reverse transcriptase assays 125
structural proteins 358, 359
transcription 366
transformation 36671
viral oncogene actions 367-8
translation 366
termination suppression 205
reverse transcriptase 125
mRNA conversion to cDNA
159-60
reverse transcriptase Pol 357,358,
359
cDNA synthesis 364-6
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rhabdoviruses 258-9
cytopathology 264
disease 264
plant 23,251,259
see also rabies virus
rheumatic fever, group A
streptococcus 88
rheumatoid arthritis 19
rhinovirus 21,23,37,241
ribonuclease 1567
ribonucleoprotein(s) 262
bunyavirus 273,274
influenza virus 268, 269,270,
271-2
ribonucleoprotein (RNP) complex
232,259,261
ribosomal RNA (rRNA) 186
ribosomes 254
ribozymes 280
Rift Valley Fever 7,275
rimantadine 108, 109
rinderpest 264, 265
ritonavir 109
RNA 51
complementary strand 232
complexity measurement 158-60
editing 201
hybridization from DNA 179-81
PCR techniques 162-3
renaturation rates 158-60
size measurement 158-60
splicing patterns 163
synthesis detection 177
tobacco mosaic virus 71
VA 301,303
virion 234
Watson—Crick base-pairing rules
232,233
see also double-stranded RNA
(dsRNA); messenger RNA
(mRNA); ribosomal RNA
(rRNA); single-stranded
RNA (ssRNA); small nuclear
RNA (snRNA)
RNA polymerase
encoding by DNA viruses 200
host cell use by hepatitis delta virus
280
prokaryotic 197, 198,199
RNA polymerase IT (pol II) 188,
190
RNA polymerase ITI (pol III) 301
RNA viruses 51, 54,56,231-2
antigenic drift 88
genome
detection 177
expression 232
monopartite 258-60, 261,
262-7

multipartite 258,267-8, 269,
270-2, 273,274-6
open reading frame 234
quasi-species swarm 234
replication
DNA as intermediate 232
error rate in genome 233
RNA-directed 232-4
ribonucleoprotein complex 232
translation termination
suppression 205
RNA viruses, negative (—)-sense 57,
58,258
replication
arenaviruses 275-6
bunyaviruses 272, 273,274-5
double-stranded RNA genomes
276, 277,278-9
influenza virus 267-8, 269,
270-2
monopartite genome 258-60,
261,262-7
multipartite genome 258,
267-8, 269,270-2, 273,
274-6
RNA-dependent transcriptase
258
RNA viruses, positive (+)-sense 57,
58
encapsidation 239, 240,241,242
genomic structure 251
mRNA production 242-4
replication 234-55
encoding more than one ORF
2424, 245,246-51
encoding single large ORF
234-5, 236,237, 238,
239-41, 242
multiple translational reading
frames 248-51
viral protein translation 234
RNase H 364, 365,379
rodents
arenavirus carriers 276
hantavirus spread 386
Rotavirus 279
Rous sarcoma virus 361, 362
rubella vaccination 248
rubellavirus 23, 38,247-8
immune tolerance 89
Rubulavirus 264

Sabin polio vaccine 99, 100

Sall restriction enzyme 213,
214-15

Salk polio vaccine 99

Saquinovir 109

SARS (severe acute respiratory
syndrome) 7,251,424

o

schizophrenia 19
scrapie 10,282,283
Sendai virus 264, 265
senescence 129
Serratia marcescensbiological weapon
387
severe acute respiratory syndrome see
SARS
severe combined immunodeficiency
(SCID), mouse 30
sex pilus 67
sexually transmitted disease 5-6,
371,386
Shine-Dalgarno sequence 205
shingles 312
sialic acid residues, influenza virus
61
Sin Nombrevirus 275, 386
Sindbis virus
gene expression 244
replication 244, 245,246, 246-7
viral genome 243
single-stranded DNA (ssDNA) 58
gene compression 307,308
rate zonal sedimentation 157
restriction mapping 210
unhybridized loop 192
single-stranded DNA bacteriophage
307-9
single-stranded DNA viruses 287
plantinfections 307
replication 305-9
single-stranded RNA (ssRNA) 56,
58
rate zonal sedimentation 156-7
replication 232-4
restriction mapping 210
small nuclear RNA (snRNA) 191,
192
small tantigen 292, 294
smallpox 6-7,23,37
animal models 27
biological terrorism potential
341,387
replication genes 337
terrorism threats 98
vaccination 97-8
vaccines 338,341,387
variola 97, 340
virgin populations 39
SOS repair system 351
Southern blot 174,177
Spanish influenza pandemic 7,37,
163,383—4
ssDNA-binding proteins 186, /89
St Louis encephalitis 241
staphylococcus A proteins 1734,
174-5
stem cells 370
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streptococcus G proteins 1734
streptococcus group A, rheumatic
fever 88
structure of viruses 51-2, 53—4, 55
subacute sclerosing panencephalitis
(SSPE) 39,87
subviral pathogens 279-83
suppression, genetic 244
SV40virus 64
agnoprotein 294,295
attachment 293, 294
early gene expression 290, 293
early transcription unit 290,
291-2
entry 293, 294
geneticmap 289-90,291-2
genome 208, 289,291-2
host—range function 292
infection
abortive 295-6, 297
pattern 291
productive 292-3, 294,295
late transcription unit 290, 292
mRNA 292-3
nonpermissive cell transformation
296,297
polio vaccine contamination 100
polyadenylation region 292
replication 288-9, 290,291-3,
294,295-6, 297
T antigen 292,293, 294,295,
296,297
TATAbox 291
transcription 289-90
viral DNA integration in host cell
296,297
swine influenza 384
symbiosis, host—virus relationship 8,
352
syncytia, herpes simplex virus 63
syndromes 19
syphilis, Tuskegee study (USA) 26

T-cell immunity seecell-mediated
immunity
Tecells 17,18
antigen-binding sites 77-8
clonal selection 85
effector 18-19
immune response 80
proliferation 370
see also CD4*T cells; CD8* T cells
Tecells 85
Tpycells 85
Tgcells 85,86
target tissue/organ 16, 17
accidental 37-8
receptors 18
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TATA box 188, 190, 191
SV40 virus 291
3TC 109
tegument proteins 75
telomers 130
tenofovir 109
termination factor 199, 201
terrorism seebioterrorism
therapeuticagents 9,388-90
therapeuticindex 106
thymidine kinase 107,218-19
tissue culture infectious dose, median
(TCID,,) 141,142
tissue tropism 18,40, 61
entry-mediated 63
neural 89
see alsohost range
tobacco mosaic virus (TMV) 69,71,
251
plaque formation 137
replication 252
RNA 71
togaviruses
cytopathology 246-8
disease 246-8
replication 2434, 245,246-8
transmission 247
tomato golden mosaic virus 307
tomato spotted wilt 23
topoisomerases 186
tospoviruses 251,274-5
o.-zrans-inducing factor (0i-TTF)
319, 320,321,325
transcriptase, viral 232
coronavirus 250
RNA-dependent 258
transcription 185
bacteriophage T7 342-3
coronavirus 248-50
discontinuous 248-9, 250
eukaryotic 188,190-2, 193,
194-6
hepatitis delta virus 280
leader-primed 248-9, 250
polyomavirus 289-90
prokaryotic 196-9, 200, 201
retroviruses 366
SV40 virus 289-90
termination factor 199, 201
virus-induced changes 199-201
transcription factors 188, 190, 368,
369
transcription/translation, coupled
204
transcriptional regulators for HSV
321,322,323
transfection 69, 70,101
DNA 220,221-2
transfer blots 174
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transfer RNA (tRNA) 186
initiator 204-5
transformation 11
animal cells 11,13
focus 137, 138
nonpermissive cells 296, 297,
303
oncornaviruses 367-70
retroviruses 36671
transitory 296, 297
translation
bacteriophage mRNA 253-5
eukaryotic 202-4
initiation factors 202
open reading frame 202-3
prokaryotic 204-5
retroviruses 366
virus-induced changes 205
translocation 64
transmissible encephalopathy 283
transmission of viruses 22
transporter proteins (TAPs) 82, 83
transposable elements 373-5
transposase gene 373
transposons 373
tropism 17
tuberculosis, antibiotic-resistance
90
tulip color variation 13
tumor antigens 77
tumor cells, primary cell
transformation 131
tumor suppressor genes 39, 135,
296
function blocking 371
tumour necrosis factor (TNF) 341
Tuskegee syphilis study (USA) 26

ubiquitins 82
United Kingdom, BSE and beef
industry 10,283
United States
biological weapons testing 387
Tuskegee syphilis study 26

vaccination/vaccines 4, 97-102
adjuvants 101
antigenic proteins 101
antiviral 97
design 101
developing world 100
development 101
DNA 101
freeze drying 100
hepatitis Cvirus 385
influenza virus 25
Jennerian 98
killed-virus 98,100
live-virus 98,99-101
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vaccination/vaccines (contd)
poliovirus 234, 240-1
production 98-101, 102
prophylactic 9,98
recombinant virus 98, 100
refrigeration 99-100, 102
rubella 38,248
smallpox 97-8, 338,341,387
socioeconomic problems 102
subunit 99,101
use 102

vacciniavirus 18,98
replication 338, 339, 340
replication genes 337

varicella zoster virus 23,312
glycoproteinE 171, 172
immunofluorescence detection

methods 171, 172-3
immunosuppression 90
latent infection 38
spread 24
transfection 70, Plate 3
see also chicken pox; herpes zoster
virus

variola major 97,340

variola minor 97, 340

variola virus seesmallpox

variolation 97

vectors 15
gene therapy 388-90
human infections 21, 22
pathogenic viruses 22-3
plantviruses 66,307
see alsoarthropod vectors

vesicles 19

vesicular stomatitis virus
budding 75
capping 259-60, 261
incattle 7,264
defective genome 223
generation 259-60, 261
genome 259, 260
host shut-off mechanism 263
lesions 264
Mx protein 104

negative-sense virion RNA
260-2, 263
polyA tails 260
polyadenylation 259-60, 261
recombinant 390
replication 259-60, 261, 262-4
ribonucleoproteins 259, 261,262
virion 259, 260
viral coat proteins 13
viral genome 3, 51,208
alterations in laboratory
replication 219-23
ambisense 274
attenuation 219
characterization techniques 26,
1514, 155,156-63
fragment cloning with bacterial
plasmids 210, 271,212-13,
214-15
gel electrophoresis 157, 158
genetic manipulation 9,214-19
infections 11
introduction into cells 69, 70
latency-associated transcripts 180
map units 208
mRNA generation 207
mutations 214-18
PCR techniques 160-3
rate zonal sedimentation
156-7
replication 13,60
restriction endonuclease cleavage
sites 208-10
sequence analysis 1514
Sindbis virus 243
size measurement 155, 155
synthesis detection 177, 178
vesicular stomatitis virus 259,
260
virulence 219
see also genes
viremia 16
virion 51
assembly 60
envelope generation 75

molecular ratio of structural
proteins 147-8
release 69,71-3, 74,75
viroids 10
plant 281-2
virology 6
virulence 4
mutation alterations 219
rabies virus 31
Spanish influenza pandemic 7
viral genome 219
virus origins 8-9
virus particles
coating 119-20, 121
defective 10,75, 132-3,222-3
disruption 147
enumeration 122-3,125
enzyme techniques 125
hemagglutination titration 724,
125
PFU ratio 137-8
shadowing 120, 121
staining 119-20
visualization 119-24
VPg protein 236,237

warts 21
formation 299, 300
keratinized tissue 38
wasps, parasitic 7-8, 89-90
Watson—Crick base-pairing rules
158,186,232, 233
weather patterns 386
‘West Nile virus 241, 386
Western blot 174
World Health Organization (WHO)
102

x-ray crystallography 55, 56,1234,
Plate 2

yellow fever 7,22, 333
replication 24,241, 242

zoonosis 22,24



