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AAPP+PS1 transgenics, 311
AAV-phenylalanine hydroxylase treatment,
351. See also Adenoassociated virus
(AAV)
Aberrant social behaviors, 222
Abnormal spontaneous behaviors, testing, 56
AC3 adenylate cyclase knockout mice, 102
Accelerating automated rotarods, 71
Accuscan, 53, 65, 328
Acoustic startle test, 94-96
reduced habituation to, 253
Acoustic tests, strain distribution on, 24
Acra7 deficient mice, Paylor Screen of, 51t
Active avoidance, 131, 132
Adenoassociated viral vectors, 370. See also
Adenovirus vectors
Adenoassociated virus (AAV), 18. See also
AAV-phenylalanine hydroxylase
treatment
Adenoassociated virus gene transfer, 351
Adenosine;, receptor knockout mice, 219
Adenovirus vectors, 370, 372, 373
administration of, 351
gene delivery via, 368-369
Adrenergic oy knockout mice, 219
Adult age, defined for mice, 31
Aged age, defined for mice, 31
Age-dependent deficits, 309
Aged rats, in Morris water task, 115

Age-related pathologies, 301-302, 303
Aggression, 221
among caged mice, 30
Aggression tests, 213-217
Aggressive behaviors, 209-210
serotonin receptors in, 218
Aggressive encounters, scoring, 216
Agouti mouse mutant, 181
Agouti obesity syndrome, 181
AKR/J strain, reproductive characteristics of,
189
Alcoholism, 267
Alcohol-preferring inbred strain, 274
Alleles
in breeding strains, 25
new, 21
Allogrooming, 210-211
Alopecia, 208, 212
a-synuclein overexpression, 315-316
Alternation training, 135-137
Alzheimer’s disease, 25, 307-314
double and triple mutant lines for, 20
genes linked to, 308
genetic linkage analysis in, 356
mutant mouse models of, 161
Alzheimer’s memory loss, mutant mouse
models of, 308
AMPA receptor, 158, 269
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Amyloid precursor-like protein 2 (APLP2)
deficiency, 310-311
Amyloid precursor protein, 25
Amyloid protein overexpression, 308, 314
Amyloid protein vaccine, 291, 308, 311, 355
Amyotrophic lateral sclerosis (ALS), 317
Analgesia, 97, 99, 100, 105, 106, 107, 108,
280-281
hot-plate, 281
Anhedonia, 208, 250
Animal behavior, 3, 4. See also Behavioral
entries
Animal House Manager (AMAN) software
package, 28
Animal housing, 30
Animal/litter system, 27
Animal models, of anxiety-related behaviors,
230t
Animal models of human psychiatric
diseases, 228
designing, 228-229
goals of, 228
Anosmia, 57, 335
ANOVA (analysis of variance), group size
and composition for meaningful, 31
Anti-anxiety drugs, 231
Antidepressant agents
Porsolt forced swim test and, 246
rodent models sensitive to, 232t
Antidepressant drugs, 228
Antipsychotic drug treatments, 269
Anxiety disorders, 23, 24, 25, 27
role of neuropeptide transmitters in,
258-260
treatment for, 256
Anxiety-like phenotypes, 26
Anxiety-related behaviors
order of testing for, 341
tests of, 230
Anxiety-related behavior tests, 238—-245, 338
Ancxiety-related conflict tests, 245
Anxiety-related task, strain distribution on,
25t
Anxiolytic drugs, 241-242
Apolipoprotein E (ApoE) deficiency, 312
APP23 Swedish double mutation, 311
Appetite. See Feeding and drinking
APP gene, 308-314
Applied Genomics Training Center, 27-28
APP overexpressing transgenic mice,
immunotherapy
treatment of, 312-314
APP transgenic mouse models, 309

Arginine vasopressin overexpressing
transgenic rats, 355

Aromatase knockout mice, 201

Associations, memory as, 111-112

Associative learning, 113

Ataxia, 81

Ataxia telangiectasia, 73, 78, 81, 306, 334,
366

Arm gene mutations, 81

Attentional abnormalities, 252253

Attentional tasks, schedule-induced operant
behavioral, 153-154

Auditory acuity tests, 94-96

Auditory-evoked brainstem response (ABR),
96

Authorships, 329

Autism, 299-301, 306

Automated grip test, 75

Automated open field locomotion test, 65, 66

Automated rotarod systems, 70

Automated videotracking software, 122-123

Autoshaping, 149, 154

Avoidance tasks, 131-133

variations on, 132—133

Background genes, 21-26
differences in, 22-23
expression of, 302
Balance-beam test, 71-72
BALBY/c]J strain, 20
eyeblink conditioning in, 136
reproductive characteristics of, 188—189
Barbering behavior, 211, 212
Barnes, Carol, 138
Barnes maze, 138—139, 140
Barrett, Jim, 148
“Bat Detector,” 198
Bay Genomics database, 367
Baylor College of Medicine behavioral test
battery, 340
Bcl-2 transgenic mice, 317
BDNF, 307, 311
Beam breaks, 54, 65, 66, 81, 154, 241, 247,
316
Behavior, housing environment effect on,
326-328
Behavioral despair, 231
Behavioral domains, 2
complex, 335-341
Behavioral endocrinology, 187
Behavioral experiments, age of mice in,
31-32



Behavioral genetics, 3—4
DNA microarrays in, 361
Behavioral neuroscience, 2-3, 3-4, 6
Behavioral neuroscience laboratories,
collaborations with, 4-5
Behavioral neuroscience research, transgenic
and knockout rats for, 354-355
Behavioral neuroscientists, 4, 5-6
Behavioral paradigms, of learning and
memory, 115-156
Behavioral phenotyping, ix—x, 2, 5-6, 63-64,
324
breeding for, 27
next generation of, 345-382
number of tests for, 341-342
preliminary observations for, 43—44
Behavioral phenotyping suite, 329
Behavioral protocols, approval for, 33
Behavioral sensitization, 252
Behavioral stressors, 252
Behavioral tasks, 3
Behavioral test battery
Baylor College of Medicine, 340
University of Helsinki, 340-341
Behavioral test equipment, 328, 380
companies that manufacture, 36-37
Behavioral tests, 4, 52—-57, 89—-101
for emotional behaviors, 233-255
feeding and drinking, 167-180
motor functions and, 64—-80
for neurodegenerative diseases, 301-303
neurodevelopment-related, 293-303
order of, 338-341
for reproductive behaviors, 191-200
reward-related, 272-281
for social behaviors, 210-217
standardized, 49
Behavioral test selection, 323—-343
housing environment, 326-328
minimum numbers of mice (Ns), 324-326
when to start, 323-324
Behavioral traits, QTL analyses of, 360
Benzodiazepines, 256
Berthold, A. A., 187
B-APP 751 cDNA transgene, 308—309
B-APP gene, null mutation of, 309
B-endorphin gene, 105
Bioinformatics tools, x
Biomedical research, advancing, x
Bipolar disorder, 251
Blanchard, Caroline and Robert, 217,
236-237
Blastula donor, strain choice for, 26
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Blind rats, Morris water task performance
and, 116
Body temperature test, 53
Body weight measurements, 336
Body weight test, 52—53
Bogue, Molly, 22
Bombesin, 183
Bombesin knockouts, 222
Bone marrow transplants (BMT), therapeutic
efficacy of, 376
Botstein, David, 357
Braff, David, 253
Brain-derived neurotrophic factor (BDNF),
307
Brain lesions, Morris water task performance
and, 115
Brain neurotransmitters, 209
Branchi, Igor, 295
Breeders, commercial, 21
Breeding records, 27-29
Breeding strategies, 18-21, 327-328
literature on, 35
new, 353-354
Brodkin, Ted, 301
Brown, Richard, 49
Buried food test, 80, 89, 102, 103, 222
Burrow, 218

C3H/HeJ mice, 71
C3H strain, as mouse breeding strain choice,
25
C57BL/6J strain, 19, 20
embryonic stem cell lines from, 27
as mouse breeding strain choice, 23-26
reproductive characteristics of, 188—189
Cafeteria diet, 174—-175
Caffeine-induced seizures, 270
Caging, 30. See also Home cage entries
Calbindin, 81, 82, 159
Calcium-calmodulin-dependent kinase Il
(CaMKlIlw), 139, 159, 346
promoter, 346
Calcium influx, 159
Calibrated drinking bottles, 169
Caloric restriction, 302
CaMKII transgene expression, 348
cAMP responsive element binding protein
(CREB), 160-161. See also CREB
entries
Cannabinoid binding, 286
Cannabinoid receptors, 108
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Carboxy terminal 100 amino acid sequence
expression, 309

Carryover effects, systematic analysis of,
339-340

Carter, Rebecca, 316

CB, receptor knockout mice, 286

CCK-2 knockout mice, 259

CCK-2 receptor antagonists, 172, 182, 183,
197, 259

C/EBP3 knockout mice, 161

“Ceiling effect,” 24

Celera Genomics, 378

Cerebellar defects, 71

Cerebellar learning, 154

C-fiber pain transmission, 106

Chemical-induced random mutagenesis,
362-366

Chemical mutagenesis, 364

Chemical mutagenesis projects, large-scale,
363

Chesselet, Marie-Francoise, 316

Chimera, 13, 14

Chimeric mice, 16

Chip, as mouse identification method, 29

Choice tests, food-related, 170-172, 173

Cholecystokinin (CCK), 108, 166, 167, 172,
182, 183, 259

Ciliary neurotrophic factor gene transfer, 104

Circadian cycle, 56, 67-68, 68—69

Morris water task and, 123

Circadian locomotor rhythms, 93-94

Circadian wheel running, 77, 79

Circling test, 7677

Classical conditioning, 113

of eyeblink, 135

Classical transmitters, in feeding and
drinking, 166

Claudin 14 knockout mice, 104

Cleaning of behavioral test equipment, 34

Cloned mice, 354

Clozapine, 253

CNGA2 knockout mice, 102-103

Cnga3 gene, 103

CNGA4 gene, 102

Coat color, as genetic marker, 13

Cocaine self-administration, 270

Cochlear hair cells, 88

Cognitive-enhancing drugs, passive avoidance

and, 134t
Cold-water tail flick, 100
Collaborators, 4, 5, 328, 329, 341, 378
coloboma mouse mutant, 69, 306-307

Columbus Instruments, 53, 54, 75, 78, 117,
138, 174
Commercial, 21, 22, 30, 101, 116, 170, 328,
378, 380
Companies manufacturing behavioral testing
equipment, 36, 37
Compensatory events, mechanisms triggering,
348
Compensatory genes, 347
Complex behavioral domains, 335-341
hypothesis concerning, 334-335
Complex Traits Consortium database, 359
Comprehensive Lab Animal Monitoring
System, 53, 54
Computer-assisted lickometer systems, 176
Conditional and inducible
transgenics/knockouts, 345-350
Conditional mutants, inducible, 348-350
Conditional mutations, 16
techniques for, 345
Conditioned place preference apparatus, 277
Conditioned place preference test, 276-278
Conditioned taste aversion, 133—135,
178-180
Conditioned taste preference, 178, 179
Conditioning training, 128
Congenic breeding, 353-354
strategy for, 19
Congenic line, 327, 353
Contact quieting, 199, 200, 297, 298
Contextual and cued conditioning, 126—131
Contextual and cued fear conditioning, 126,
233-235
apparatus for, 126—128
typical data for, 129
Contextual discrimination of fear
conditioning, 129-130
Contextual fear-conditioning, mouse strain
distribution on, 23t
Contextually conditioned fear, 6, 128
Conventional facilities, 32
Conventional mutations, 346
Conventional targeted gene mutation,
potential outcomes of, 347-348
Coordination and balance testing, 70-71,
71-72
Copulation, 103, 187, 191
Corpus callosum, 27, 29t
Corroborative phenotyping results, 338
Corticotropin releasing factor (CRF), 183.
See also CRF entries
overexpression of, 257, 261
transgenic mice, 202-203



Courtship and copulation tests, 191-194
Crabbe, John, 32, 71, 327
Cre recombinase, 345, 348
CREB knockout mice, 283. See also cAMP
responsive
element binding protein (CREB)
CREB repressor isoforms, 161
Crestani, Florence, 256
CRF-R1 null mutants, 257
Crusio, Wim, 209
Cryan, John, 249-250
Cryopreservation, 380-381
Cued and contextual conditioning,
quantitative
trait loci analysis for, 358. See also
Contextual entries
Cued conditioning, 130
Cumulative search error scores, Morris water
task and, 125
Cunningham, Chris, 273
Cup-shaped nests, 195

DARPP, 82

Dj4-Ds dopamine subtypes, 82

“Dalila effect,” 211

Dancing mouse, 63—-64

dancing mutant mice, 78

Dantzer, Robert, 144—-146

DARPP-32 deficient mice, 284

Data analysis systems, with Morris water
task, 117-119

Databases, 5, 23, 359, 380

Dawson, Gerry, 256

Dbh h/h knockout mice, 203

Deafness genes, 104

deafwaddler (dfw) mouse mutant, 104

Death, fear of, 229

Declarative memory, 112

Defecation test, 233

Defensive behaviors, measures of, 238t

Deficits, delay-dependent and
delay-independent, 150

Defined inbred mouse strains, 21

Delay, between sample and choice phases,
149-150

Delay-dependent deficits, 150

Delayed matching/nonmatching to position,
148-150, 152-153

Delay-independent deficits, 150

Deltagen, 324

Demonstrator rats and mice, 143, 144—-145
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Depression
bulbectomy model of, 250
newer mouse models of, 249-251
Depression-related behavior tests, 245-251
Depression syndromes, 231
Designer mice, 1-6
Despair, behavioral, 231
Developmental disease model, 293
Developmental milestones, 293-295, 297,
298, 304, 318
in mice, 293, 294t, 295
Developmental milestones battery, 49
Developmental neurotoxicology, mice
observational
tests via, 48—49
Diagnostic criteria, 229
Dierssen, M., 295
Diets, specialized, 170-172, 173
Digiscan System, for open field locomotion
tests, 65, 66
Dihydrotestosterone, 188
Dihydroxyphenylacetic acid, 231-233
Discriminative interoceptive stimuli, drugs as,
276
Diseases, neurodegenerative and
neurodevelopmental, ix, 291-292, 299,
301-303. See also Alzheimer’s disease;
Developmental disease model; Genetic
diseases; Huntington’s disease (HD);
Neuropsychiatric diseases; Parkinson’s
disease; Sandhoff disease; Tay-Sachs
disease disheveled-1 gene, 104
Disheveled-1 protein, 222
Distress call, 190, 235, 296, 339
DNA constructs
literature on, 33-34
in transgenic techniques, 12
DNA microarrays, 361-362
Dominance, 87, 209, 215-216. See also
Social dominance
barbering behavior and, 211, 212
determining hierarchy of, 213-214
Dopamine, 81-82
Dopamine and adenosine
3’,5'-monophosphate-regulated
phosphoprotein 32 kilodaltons
(DARPP-32), 284
Dopamine B-hydroxylase (Dbh) promoter,
196, 203, 346
Dopamine D2 receptors (h/h), 279, 280
Dopamine-mediated behaviors, individual
differences in, 270-272
Dopamine metabolites, 231-233
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Dopamine pathways, 268—-269
Dopamine receptor subtype knockout mice,
283-284
Dopamine replacement therapy, 314
Dopaminergic mesocorticolimbic pathway
activation, 269
Dopaminergic transmission genes, mutant
mice
deficient in, 82
Dopamine transporter (DAT), 27, 82, 270,
284
Dopamine transporter knockout mice, 26, 284
Double knockouts, of Hexa and Hexb, 84
Double mutant lines, issues for, 20-21
Double mutants, 311
Double mutation, breeding, 20
Double-stranded RNA (dsRNA), 352, 352
Downstream genes, 311
Down syndrome, 151, 161, 304
Drinking, quantitation of, 169—170. See also
Feeding and drinking
Drug addiction, 267
Drug pairing, 278
Drug preloading, 272
Drugs
as discriminative interoceptive stimuli, 276
intravenous and intracranial
self-administration of, 272-274
oral self-administration of, 274-275
passive avoidance and cognitive-enhancing,
134t
rewarding properties of, 268
Drug screening, avoidance tasks in, 133
Drug self-administration
genetic substrates for, 270
stressful experiences and, 270t
Dudek, Bruce, 32, 327
Duman, Ron, 350
Dunnett, Stephen B., 71-72, 80, 83

Ear punch/tag, as mouse identification
method, 29

Ear twitch reflex, 56

Eichenbaum, Howard, 140

Ejaculation, 193, 194, 200, 202, 336

Electrophysiological recording, 94

Electroretinogram (ERG) recordings, 94

Elevated plus maze test, 241, 242-243, 244,
262, 318

Elevated zero maze test, 243

Embryonic stem (ES) cells, 374-377. See
also ES lines; 129 ES line; Stem cell
therapeutics

in targeted gene mutation, 12-13

Emergence test, 243

Emotional behaviors, 227-265

anxiety-related behavior tests, 238—245
behavioral tests related to, 233-255
behaviors related to symptoms of
schizophrenia, 251-255
depression-related behavior tests, 245-251
fear-related behavior tests, 233-238
history and hypotheses related to, 227-233
recommendations related to, 261-262
in transgenics and knockouts, 256261

EMPReSS database, 363

Endocrine abnormalities, 257

Endophenotypes, 227

B-Endorphin gene, 105

Engrams, 112

Enkephalin and enkephalins, 105, 106, 134,
269, 276, 279

ENU phenotypes, 365t, 366. See also
N -Ethyl- N -nitrosourea (ENU)

Environment, environmental effects, 32, 326,
327

Environmental perturbations, effects of,
326-327

Environmental standardization, 327

Epilepsy, 25

Epileptic seizure susceptibilities, 82—83

Episodic memory, 112

Epistatic, 26

Equipment, 328

for contextual and cued conditioning,
126-128

ERa knockout mice, 200

Erection, 202

Escapable shock condition, 248

ES lines, 27, 366-367. See also Embryonic
stem (ES) cells

Estradiol, 188, 191

Estrogen, 187

Estrogen receptor knockouts, 200-201

Estrus, 30, 187, 191, 201, 354

Ethanol, behavioral responses to, 19, 23, 27,
285-286

Ethanol preference drinking, 271, 272

Ethical issues, 379-380

N-Ethyl-N -nitrosourea (ENU), 362-363. See
also ENU phenotypes

European Program on Mouse Phenotyping
(EUMORPHIA), 324, 363, 366



Everitt, Barry, 172

Experimental design, 5—6

Explicit memory, 112

Exploratory activity, 56

Eyeblink conditioning, 135

Eyeblink reflex, 56

Eyelid EMG amplification system, 135, 136

F; heterozygote offspring, 15-16
F, generation, 15-16
Factor analysis, 341
Family tree of mice strains, 22
Fear-conditioned startle apparatus, 236
Fear conditioning, 131, 318
contextual and cued, 126, 233-235
Fear-induced freezing, 233
Fear-potentiated startle test, 235
Fear-related behaviors, 229-230
Fear-related behavior tests, 233-238
Fear responses, brain regions mediating, 230
Feeding and drinking, 165-185
abnormalities in, 336
behavioral tests related to, 167—180
circadian variation in feeding, 171
conditioned taste preference and
conditioned
taste aversion, 178—180
history and hypotheses related to, 165-167
macronutrient selection, 173-175, 336
monitoring of microstructural analysis of
rodent
feeding behavior, 175-176
neurotransmitters that modulate feeding,
166t
ontogeny of, 176
quantitation of, 176
regulation of feeding behaviors, 167
restricted daily access, 170
satiety syndrome, 177
sham feeding, 176177
specialized diets and choice tests,
170-172, 173
transgenic and knockout feeding behavior,
180-184
twenty-four-hour consumption test,
167-170
Feldon, Joram, 253
Female rodents, sexual receptivity of, 191,
192
FGFR-3 deficient mice, abnormal skeletal
growth in, 59, 81
FGFR-3 knockout mice, 58, 81, 327
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Fibroblast growth factor-1 gene delivery, 373

Fibroblast growth factor receptor-3
(FGFR-3), 57-58, 59, 81. See also
FGFR-3 entries

Fibroblast growth factor receptor 3 gene,
knockout mice deficient in, 104

Fibroblast growth factors (FGFs), 57

Fighting, among mice, 208

File, Sandra, 239, 240

Finch response, 97

Five-choice serial reaction-time attentional
task, 153-154, 155

5-HT 4 knockout mice, 257, 260

5-HT; g knockout mice, 257, 260

5-HTT serotonin transporter, 256

5-minute fighting test session, 214-215

S-minute open field test session, 67, 68

5-minute resident—intruder test, 219

5-minute standard opponent test, 220

Fixed ratio (FR), 146-148

Fixed ratio responding, 151-152

Flavor preference learning, 178

Flinch amplitude, measuring, 94-96

FMRI gene, 292

FMRI mutations, 305

Food preference, social transmission of,
142-144, 145

Footprint pattern test, 73-75, 76

Footshock, 127, 128, 129, 130, 131, 132,
133, 135, 253

Formalin test, 101

Forward genetics, 362

fosB knockouts, 203

Founder lines, 14—-18

Fox, W. M., 49

Fragile X knockouts, 306

Fragile X retardation, 292

Fragile X syndrome, 305

Freeze Monitor, 128

Freezing, 126, 127, 128, 130

Freezing test, 233

Friedman, Jeffrey, 180

Functional magnetic resonance imaging
(fMBI), in research on memory, 113

Fur, as genetic marker, 13

FVB/N strain

as mouse breeding strain choice, 24-26
reproductive characteristics of, 188—189
fyn knockout mice, 285
fyn tyrosine kinase deficient mice, 260, 307
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GABA-A receptor, 256. See also y-amino
butyric acid (GABA)

Gait, 48, 53, 73

Galanin, 106-108, 131, 172, 173

overexpression of, 287, 259

Galanin overexpressing transgenic mice, 124,
131, 311-312, 313

Galanin receptor GAL-R1 knockout mice,
259

y-amino butyric acid (GABA), 227-228. See
also GABA-A receptor

Gamma secretase, 311

GAP-43, 307

Gap-crossing test, 97

Gastrin-releasing peptide (GRP) receptor, 183

knockouts, 222
Geller-Seifter conflict test, 238
GenBank database, 359
Gender, caging mice by, 30
Gender analysis, in animal experiments, 31
Gene delivery , 368, 375
alternatives for, 374
viral vector, 350-351
Gene disruption technology, 16
Gene expression, DNA microarrays for,
361-362
Gene knockouts, potential outcomes of,
347-348. See also Knockout entries
Gene mutations, 5
Gene Ontology database, 359
General appearance, testing, 52
General health
considerations, 330-332
measures of, 332
observational batteries to evaluate, 44—52
observations of, 331
General motor activity, preliminary
assessment of, 67
Generational breeding methods, 19
Gene replacement therapy, 1, 367
Genes
acoustic-startle-related, 96
compensatory, 347
deafness, 104
olfactory-related, 88, 102—103
pain-transmission-related, 105
redundant, 347
retinal degeneration, 94
taste receptor, 105
in transgenic mice, 12
Gene silencers, siRNA, 352
Genes of interest, 4

Gene therapies, 367-380
clinical trials of, 378
Gene therapy protocols, testing of, 368t
Genetic background, Morris water task
performance and, 115-116
Genetic diseases, transgenic and knockout
mouse models of, 370
Genetic linkage analysis, 356-357
Genetics, behavioral, 3—4
Genetic substrates, for cued and contextual
conditioning, 126
Genetics Web site addresses, 38—40
Genetic testing, ethical issues concerning,
379-380
Gene transcription, turning off and on,
353
Gene transfer
strategies for, 368—369
successes with, 370-374
Gene trapping, 367
Genotype, 2
caging mice by, 30
Genotyping, in chimera identification, 13
Geotaxis, negative, 294
Germ-line transmission, detecting, 14-16,
323
Geyer, Mark, 253
Gibbs, Jim, 177
Glial cell neurotrophic factor gene delivery,
372
Glowa, John, 238
GluR1 glutamate receptor, microinjection of,
374
GluR-B mutants, 83
Gnatl gene, 103
G, knockout mice, 108
Gold, Lisa, 257
“Gold standard” behavioral tests, 342
Girgene, 102
G,y knockout mice, 203-204
G,y protein, 102, 203-204
Go/no-go task, 152
Gonadal steroid hormones, 187—-188
Gonadal steroid receptor mutations, 200
Gonadal steroid receptors, 201
G protein deficiency, 108
Grahame, Nick, 273
Gram balance, 168
Grasp reflex, 294
Gross abnormalities, 43, 67, 201
Group composition, for animal experiments,
30-32
Group size, for animal experiments, 30—-32



Growth-associated protein-43 (GAP-43),
307
Gustatory receptors, 88

Habituate, habituation, 68, 94, 333, 339
Habituation and shaping sessions, 137
Hamilton-Kinder, 54, 55, 241
Handling, 330, 331, 333, 341
hyperresponsivity to, 210
mouse reactions to, 237-238
Hanging wire test, 72-73, 74
Hargreaves test, 99-100
HD gene, 83
Health considerations, 330-332
Hearing, 88—89
Hearing loss, in knockout mice, 104
Heinrichs, Steve, 216
Helsinki, University of, 340-341
Heme oxygenase, 159
Hen, René, 217-218, 257
Heroin analgesia, 281
Herpes simplex viruses, gene delivery via,
368-369
Heterozygoous individuals, 15-16
in double-mutation breeding, 20, 21
HEXA gene mutants, 83
HexB gene, 374-375
HEXB gene mutants, 83
Hexb knockout mouse model, 84, 374
Heyser, Charles, 49, 293
Hidden platform trials, 121-123. See also
Platforms
High-throughput screening, 363-366
Hippocampal lesions
behavioral syndrome related to, 252
Morris water task performance and, 115
Hippocampal mossy fiber densities, Morris
water task performance and, 116
Hippocampus, 5, 113, 115, 126, 135, 138,
140, 157, 159-161
“Hitchhiker” genes, 19
Hofer, Myron, 296
Hole board exploration, 69-70, 269
Holmes, Andrew, 256
Home cage activity, 54
Home cage activity patterns, testing, 53—56
Home cage monitoring, automated, 55-56
Home cages, fully automated, 54-55. See
also Caging
Homer 2b protein, AAV administration of,
351
Homologous recombination (HR), 14
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Homovanillic acid, 231-233
Homozygous individuals, 15-16
in double-mutation breeding, 20
Homozygous matings, 20
Hormonal control, of reproductive behaviors,
187
hot-foot mutant mice, 71
Hot-plate analgesia, 281
Hot-plate test, 57, 100—101
Hot-water tail flick, 100
Housing environment, cages, racks, facilities,
32, 326-328
Hsiao, Karen, 308
Huddling, 210
Human brain regions, identifying, 113
Human genetic diseases, transgenic and
knockout
mouse models of, 370
Human Genome Project, 377-379
Human mental illness, 227
Human nervous system, gene delivery into,
368-370
huntingtin gene, 316
mutations of, 316
Huntingtin protein, 83
huntingtin transgenics, 83
Huntington’s disease (HD), 83, 292
models of, 314, 315, 316-317
Hyperalgesia, 108
Hyperlocomotion test, 278-280
Hyperreactivity, 58
Hyperresponsivity to handling, 210
Hypocretins, 183
Hypothalamic lesions, feeding mechanisms
and, 165
Hypothalamus, feeding mechanisms and, 5,
165, 167
Hypothermia, 46, 52
Hypotheses, developing, 4
Hypothesis testing, 330-338

Identification (bar code, scanner, ear punch,
tattoo, toe clip, implanted
transponders), 29

Imaging, rodent, 355

Imaging techniques, in research on memory,
113-114

Implanted chip, as mouse identification
method, 29

Implicit memory, 112

Inbred mice strains, 21

choice of, 19
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Inbred mice strains, (continued)
family tree of, 22
reproductive characteristics of, 188—189
rotarod testing for, 71
spontaneous open field activity of, 68
Inducible conditional mutants, 348—-350
Clontech technology for, 349
Inducible mutations, 17, 348
Inducible transgenic mice, neuron-specific,
350
Inescapable shock condition, 248
Infant mice. See also Young mice
stress response in, 296
vocalizations of, 190, 196-200
Infant—mother interactions, 197
Infrared camera, infrared photocell beams,
infrared lighting, 53, 55,
Ingestion
measuring at young ages, 176
neurotransmitters influencing, 166
Insel, Tom, 299
Insulin levels, 165
Insulin-like growth factor 1 (IGF-1), viral
delivery of, 375
Intellicage, 55
Intelligent Hearing System (ISH) unit, 96
Interleukin 6 (IL-6) expression, 312
International Gene Trap Consortium, 367
Interoceptive sensory information, 89
Interoceptive stimuli, 276
Interval between testing, 339
Intracranial self-administration test, 272—-274
Intravenous self-administration test, 272-274
Ton channel gene Mutations, 108
Irwin, Samuel, 44
Irwin Observational Test Battery, 44, 45-47t¢,
51
Isolation-induced fighting, 215

Jackson Laboratory JAX Mice Database, 323

Jackson Laboratory, The (JAX), 21, 22,
27-28, 49, 211

motor abnormality mutant mice from, 63

Japanese dancing mouse, 63—64

Juvenile age, defined for mice, 31

Juvenile mice, observational tests for, 48—49.
See also Young mice

Juvenile play behavior, 210, 211

Juvenile rats, recognition of, 146

Kanarek, Robin, 173
Kieffer, Brigitte, 105, 106, 281

Kinder, Michael, 54
Knockdown mutations, 18
Knock-in mutations, 18
Knockout mice, 2, 5, 12, 57-58, 81-84
conditional and inducible, 345-350
emotional behaviors of, 256-261
feeding behaviors of, 180-184
generation of, 15
in Morris water task, 115
neurodegeneration in, 307-317
neurodevelopment in, 304—-307
neurotransmitter gene mutations in,
157-158
repositories of, 323-324, 380
reproductive behaviors in, 200-204
as research tools in learning and memory,
155-156, 156-162
reward for, 281-287
sensory abilities of, 102—-109
social behaviors in, 217-223
Knockout Mouse Project, 324
Knockout mouse technology, 287
Knockout rats, 354-355
Koob, George, 216, 250

Laboratories, consistent results across, 33
Laboratory Animal Behaviour Observation
Registration, 54
Laboratory cage housing, social behaviors in,
207-208
Lactation, 197
Lander, Eric, 357
Latency, 132, 133
Morris water task and, 121, 123, 124
Latent inhibition, 252-253, 254-255
Lathrop, Abbie, 21
leaner mutant mice, 80
Learned helplessness, 226, 247-248
Learned helplessness task, 231
Learning, in olfactory acuity tests, 90
Learning and memory. See also Memory
entries, 22-24, 27, 29, 34
behavioral paradigms of, 115-156
conditioned taste aversion, 133—135
contextual and cued conditioning, 126—131
effect of biochemical mechanisms on,
161-162
experimental approaches to, 113
eyeblink conditioning, 135
five-choice serial reaction-time attentional
task, 153-154
history and hypotheses related to, 111-115



mazes, 135-140
Morris water task, 115-126
motor learning, 154
olfactory tasks, 140—144
passive and active avoidance, 131-133
physical basis for, 113
recommendations for assessment of,
155-156
schedule-induced operant tasks, 146—152
social recognition, 144—-146, 147
transgenic and knockout mice as research
tools in, 155-156, 156-162
Learning and memory tasks, 337
Learning tasks, strain choice relevant to, 27,
20t
Leibowitz, Sarah, 173
Lentivirus delivery, 351
Leptin, 168, 180
Leptin gene therapy, 372
Leptin rescue experiment, 168, 373
Leptin resistance, 180
Lesions, neuroanatomical, 113
Lethal mutations, 347
Lever pressing, 148, 152—153
Lexicon Genetics, 324, 367
Lickometer systems, 178
computer-assisted, 176
Life span, of lab mice, 31, 302
Light—dark exploration conflict test, 257
Light—dark mouse exploration test, 240—241,
242
Light—dark test, 257, 318
Lighting, 30, 67, 68
Lipkind, Dina, 69
Lipoplexes, 374
Lipska, Barbara, 252
Literature, neuroscience, 3. See also
Publications
Littermates, 20, 21
Locomotor abnormalities, 68—69
Locomotor hyperactivity, 251
Locomotor systems, automated, 65, 66
Lod score, 357, 358
Long-Evans Tokushima Otsuka (LETO)
control rats, 183
Longitudinal studies, 318
Long-term depression (LTD), in memory
formation, 114
Long-term memory, 112, 114
fear conditioned, 130
Long-term potentiation (LTP), in memory
formation, 114-115
Lordosis behavior, female, 191, 192
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Lordosis quotient (LQ), 191
Lordosis responses, 202—203
Lorenz, Konrad, 3

Lowe syndrome, 103-104
LSD, 82, 276

Lucki, Irwin, 246, 249
lurcher mutant mice, 71

Macronutrient monitoring apparatus, 174
Macronutrient selection, 173-175, 336
Magnetic resonance imaging (MRI), 355
Maier, Steve, 247-248
Mair, Robert, 140
Male mice, aggressiveness in, 209
Male rodents, sexual behaviors of, 191-194
Mammalian Genetics Unit, 366
Mania, 251
MAO-A knockout mice, 218
MAPMAKER program, 357
MapMaker/QTL program, 357
Marker-assisted congenic production, 354
Markers, 13
Markou, Athena, 249
Match to position, delayed, 148—150
Maternal behaviors, maternal care, 197, 198,
202, 298
Maternal potentiation of ultrasonic
vocalization, 306
Mating unit system, 27
Mayford, Mark, 346
Mazes, 135-140. See also T-maze entries;
Y-maze entries
Maze tasks, 140
McCown, Thomas, 351
Meaney, Michael, 298
Mecp2 knockouts, 306
Med Associates, 131, 140, 148, 149, 154,
155, 176, 248, 249
medJ gene, 23
Meisler, Miriam, 23
Melanin-concentrating hormone (MCH),
182
Melanocortin, agonists and antagonists of,
181
Melanocortin-4 receptor knockout mice, body
weight gain in, 169
Melanocortin receptors, mutated, 181
Memory. See also Learning and memory
defined, 111
long-term, 114
neuroanatomical lesions and, 113
short-term, 114
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Memory. See also Learning and memory
(continued)
social recognition, 144-146, 147
types of, 112
Memory deficits, 113
Memory processes, 112
Memory tasks
neurotransmitter role in performance of,
158-159
strain choice relevant to, 27, 29t
Mendel, Gregor, 356
Mendelian, 16, 19, 20, 21, 378
Mental illnesses
genetic linkages in, 228
mice and, 227
Mental retardation, 299
Mental retardation syndromes, mouse models
for, 304-305
Merlo-Pich, Emilio, 274
Mesolimbic dopamine pathway, 268
Metabotropic, 158, 260, 311
N-Methyl-p-aspartate (NMDA) receptor,
157-158
Meyerhoff, Jim, 246
mGIuR2 glutamate receptor, 158
mGIuR8 knockout mice, 158
Mice. See also Knockout mice; Mouse
entries; Mus musculus; Transgenic
mice
ages of, 31-32
anxiety-related behaviors in, 230
auditory acuity in, 88—89
behavioral phenotypes of, ix, 2, 5-6
behavioral tests for, ix, 5257, 323-343
chimeric, 16
circadian cycle of, 56, 67-68, 68—69, 123
cloned, 354
demonstrator and observer, 143, 144—-145
depression-related behavior tests for,
245-251
developmental milestones in, 293, 294t,
295
dominance among, 213-214, 215-216
emotional behaviors of, 227-265
feeding and drinking by, 165-185
fixed-ratio responding in, 151-152
general health of, 43-60
group size and composition of, 30-32
housing, 30
inbred strains of, 21
macronutrient selection for, 173-175
measures of defensive behaviors in, 238t
motor functions of, 83-84

nest building by, 190
numbers required for behavioral
experiments (Ns), 324-326
nursing by, 189
olfactory conditioning test for, 140-141
operant chamber for, 148, 149
parental behaviors of, 189
performance of rats and, 116
performance on operant tasks, 150—152
population dynamics among, 208
posture and gait observations of, 73
recombinant inbred strains of, 359-360
reproductive behaviors of, 187-205
reproductive characteristics of, 188—189
retrieval behaviors of, 190
sensory abilities of, 87-109
sexual behaviors of, 188, 191-194
social behaviors of, 207-224
social interactions between, 208-209,
212-213
targeted gene mutation in, 1-2
transportation of, 32
visual acuity in, 88
Micro RNA (MiRNA), 352
Microarrays, 361-362
Microinjection
of GluR1 glutamate receptor, 374
of viral vectors, 350-351
Micro-opioid receptor (OPRM1) knockout
mice, 282-283
Microstructural analysis of rodent feeding
behavior, monitoring, 175-176
Miczek, Klaus, 209
Miner, Cindy, 278
Minimum numbers of mice (Ns), 324-326
miRNAs, 352
Mirrored chamber test, 243-244. See also
“No secrets” mirrored box
Monoamine oxidase A deficiency, 260
Mood disorders, role of neuropeptide
transmitters in, 258—-260
Moor abnormalities, 78—80
Morphine, 105, 106, 108, 281-282
Morphine consumption, in a two-bottle
choice study, 275
Morris, Richard G. M., 115
Morris swim tank equipment, protocols for
using, 119-123
Morris swim test, 115. See also Morris water
task
Morris tank, 117, 118
Morris water maze, 336
Morris water task, 115-126, 318



advantages of, 124
mouse strain distribution on, 23t
performance of mice on, 115-116
performance of rats versus mice at, 116
pretraining for, 120—121
probe trial in, 122, 123
training trials for, 121
Morton, Jenny, 316
Moser, Virginia, 44
Moser Neurobehavioral Toxicology Test
Battery, 44, 48t
Motor abilities, measurable from birth, 295
Motor abnormalities, 63
Motor activation, 278
Motor and sensory responses, Paylor Screen
for, 51t, 52
Motor behavior, 64
Motor deficits, 81
Motor dysfunctions, as primary symptoms,
293
Motor functions, 63-84
standardized general measure of, 64
tests for, 334
Motor learning, 154
MotorMonitor system, 54
Motor tasks, choice of, 333-335
Mouse analysis, choosing tests for, 323. See
also
Behavioral test selection; Mice; Mus
musculus
Mouse behavior, courses in, 8—9
Mouse behavioral genetics, sharing research
tools in, 380-381
Mouse behavioral phenotyping, organizations
and
companies conducting, 38
Mouse behavioral phenotyping suite, 329
Mouse breeding-colony management software
companies, 37-38
Mouse breeding strain, choosing, 23-26
Mouse Defense Test Battery, 217, 236-237
Mouse embryonic stem cell library, 367
Mouse exploration test, 240-241, 242
Mouse family tree, 22
Mouse genes, ES lines for, 366—-367
Mouse Genetics (Silver), 28, 188, 189
Mouse genome, 378
linkage and physical maps of, 380
Mouse handbooks, 35-36
Mouse handling, 333
Mouse identification methods, 29
Mouse 1Q Test, 49
Mouse models, importance of, 292-293
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Mouse mutant lines, ethological observations
of, 44
Mouse Phenome Project, 22, 49
Mouse pup vocalizations, reflexive versus
cognitive components of, 297-298
Mouse strains, choice of, 19
MPTP lesions, 314-315
Mu opiate receptor knockout mice, 182
p-opioid receptor gene, 105, 106, 109, 281
Muscarinic cholinergic receptors, 108
Mus musculus, 21. See also Mice; Mouse
entries
in open field locomotion tests, 67
as social species, 207
Mutagenesis
chemical, 364
chemical-induced and radiation-induced
random, 362-366
Mutagenesis projects, large-scale, 339
Mutant lines. See also Mutant mice lines
founding of, 12
health of, 330-332
Mutant mice, preliminary behavioral
observations of, 43—44
Mutant mice lines, companies generating
and/or distributing, 37
Mutant mouse models, of
neurodevelopmental diseases, ix
Mutations
conditional, 16
confirming, 17
conventional, 345, 346
hypothesized phenotype resulting from,
333-335
inducible, 17
inducible conditional, 348—-350
lethal, 347
on and off, 348
random, 364
Myers, David D., 211

Narcolepsy, 83

NCBI Genome Survey Sequences database,
367

Negative geotaxis, 294

Nelson, Randy, 219

Neonatal age, defined for mice, 31

Neonatal hippocampal lesion, 252

Neonatal mice, observational tests for, 48—49.
See also Young mice

Nervous system, gene delivery into, 368—370

Nest building, 190, 194-195, 210
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Nestler, Eric, 350-351
Neural cell adhesion molecule (NCAM )
knockouts, 219, 346
Neural networks, memory in, 111-112
Neurodegeneration, 291-303
history and hypotheses related to, 291-293
recommendations related to, 318—319
in transgenics and knockouts, 307-317
Neurodegenerative diseases, 291-292
behavioral tests for, 301-303
genetic models of, ix
Neurodevelopment, 291-303
behavioral tests related to, 293—-303
history and hypotheses related to, 291-293
mice observational tests via, 48—49
recommendations related to, 318-319
in transgenics and knockouts, 304-307
Neurodevelopmental battery, 295
Neurodevelopmental diseases, 291-292, 299
Neurofibrillary tangles, 312
Neurofibromatosis, mouse model of, 305
Neurokinin 1 receptor knockout mice,
behavioral phenotypes of, 107t
Neurokinin receptor NK1R knockout mice,
259
Neurological reflexes, 330-332
measures of, 331-332
testing, 56
Neurological reflexes battery, 44—-48
Neuronal nitric oxide synthase knockout
mice, 202
Neuron-specific inducible transgenic mice,
350
Neuropeptides, 188
in feeding and drinking, 166
role in reward processes, 287
Neuropeptide Y, 181-182
overexpression in rats, 355
Neuropeptide Y knockout mice, 259-260,
285
Neuropeptide Y receptor knockout mice, 182
Neurophysiological recording, in research on
memory, 114
Neuropsychiatric diseases, 2
Neuroscience literature, 3
Neurotoxicology, 61
Neurotoxin 6-hydroxydopamine (6-OHDA),
314-315
Neurotransmitter actions, passive avoidance
and, 134t
Neurotransmitter gene mutations, 256
in knockout mice, 157-158
Neurotransmitters, 209

in feeding and drinking, 166
in memory formation, 114
Neurotransmitter systems, rewarded behavior
mediation by, 269
Neurotrophin, 311, 312
New alleles, 21
NfI knockouts, 305
Nicotine, reinforcing properties of, 23, 24,
25, 274, 286
Nicotine self-administration, strain
distribution on, 25t
Nicotinic cholinergic receptors, 108
Nicotinic receptor knockout mice, 158
NIH Guide for the Care and Use of
Laboratory Animals, 33
NIH Knockout Mouse Project, 324
NIOSH noise exposure facility, 96
Nitric oxide, 159
Nitric oxide synthase knockouts, 202, 219
NMDA, 83, 157, 158, 159, 160, 197, 269,
285, 289, 315, 346
Nociceptin/orphanin FQ, 166
Nociception, 107
Nocturnal, 132
Noldus, 54, 117, 190, 200, 213, 235, 241
Nonautomated open field locomotion test, 64
Nonmatch to position, 149, 152—-153
delayed, 148-150
“No secrets” mirrored box, 193. See also
Mirrored
chamber test
Nose-poke behavior, 148
Novel foods, conveyance of information
about, 143—144, 145
nr/nr mouse strain, 103
Nucleus accumbens, 266, 268, 269
Null mutant homozygous knockout mouse, 2
Null mutants, 16, 109
Numbers of mice (Ns), 30-32, 324-326
Nursing, 189
Nutrient consumption, in rats, 173-174
Nutrients, preferences for, 174

Obesity, 180, 181, 360

Obesity, inducing, 174-175, 360

Object recognition memory task, 297

ob/ob mice, daily food intake of, 168

Observational batteries, to evaluate general
health, 44-52

Observer rats and mice, 143, 144-145

Observer-scored open field locomotion test,
64, 65



Odorants, in olfactory acuity tests, 90, 91
Odor aversion learning, 299
Odors, generation of, 140, 141
Olfaction, 87-88, 140. See also Olfactory
entries
Olfactometers, 90
Olfactory abilities, investigations of genes
mediating, 102-103
Olfactory acuity tests, 89-90
Olfactory bulbectomy, 250
Olfactory conditioning test, 140—141
Olfactory cues, importance of, 190-191
Olfactory discrimination tasks, modifications
of, 141-142
Olfactory habituation/dishabituation, 91
Olfactory impairments, 102
Olfactory learning apparatus, 140, 141, 142
Olfactory receptors, 87
Olfactory recognition, 103
Olfactory tasks, 57, 140-144
129 ES line, 25, 26, 27
pedigree diagram of, 28
129/SvlJ strain, reproductive characteristics of,
188-189
Ontogeny, 176, 291
Ontogeny, of feeding, 176
Open field activity (OFA), 233, 234
Open field locomotion test, 64—70
Operant chamber, 148, 149, 152-153
Operant tasks, mice versus rats on, 150-151
Opiate, opiod, 105, 106
Opiate receptor knockout mice, 281-282
baseline responses for, 108
behavioral phenotypes of, 106t
Oral self-administration task, 274-275
Order of operations, recommendations for,
58-60
Order of testing, 338-341
Orexins, 183
Orthinine decarboxylase overexpressing
transgenic rats, 355
Otsuka Long-Evans Tokushima Fatty
(OLETF) rats, 182—183
Ovariectomy, ovariectomized, 191, 201
Overcrowding, in laboratory rats, 207—-208
Overcrowding in mice, 208
Overinterpretation of phenotypes, 203
Overstreet, David, 240
Oxymax Comprehensive Lab Animal
Monitoring System, 53, 54
Oxytocin deficiency, 306
Oxytocin knockout mice, 201-202, 220
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p75 neurotrophin receptor deficiency, 312
PACAP receptor 1 knockout mice, male, 306
Pain sensitivity tests, 97-101, 105-108, 335
Pain transmission gene mutations, 105
Palmiter, Richard, 11, 346
Parental behaviors, 189. See also Parental
retrieval behaviors
scoring, 298-299
Parental response, 297
Parental retrieval behaviors, 196-200
Parenting tests, 194-200
parkin gene, AAV delivery of, 351
Parkinson’s disease, 292, 314-316
genetic mouse models of, 315
Paroxetine, 316
Partial trisomy 16 mice, 304
“Passenger” genes, 19
Passive avoidance, 131
apparatus, 131, 132
Pavlov, Ivan Petrovich, 113
Paylor, Richard, 51, Richard, 340
Paylor Screen for General Motor and Sensory
Responses, 51t, 52
pcd/pcd mouse strain, 103
Pedigrees, 356
Peg3 knockout mice, 203
Perl transgenic rats, 355
Personnel, choosing, 328—-330
Petkov, Petro, 21
Pharmacogenomics, 378-379
PhenoLab home cage, 54
Phenotype, 2
Phenotype expression, background genes and,
25
Phencyclidine, 253, 272, 276, 279, 360
Phenylketonurea, 292
Photocell-equipped open field systems, 65—-67
Photoreceptor gene mutations, 103
Physical deficit, 330
Picciotto, Marina, 274, 350
Pilocarpine-induced seizures, 24, 26
Pituitary adenylate cyclase-activating
polypeptide (PACAP) type 1 receptor
(PAC1), 222
Placidity, 237
Platforms, with Morris water task, 116-117.
See also Hidden platform trials; Visible
platform trials
Platform-type nests, 195
Plexiglas test box, 65-67
Point mutation, 18, 81, 104, 256, 361, 362
Polymerase chain reaction assay, 15
Polymorphisms, methods for detecting, 378
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Population dynamics, 207—-208
Porsolt, Roger, 246
Porsolt forced swim task/test, 231, 245-247
Positron emission tomography, in research on
memory, 113
Postnatal behavioral tests, 295
Posttraumatic stress disorder, 228, 229, 231,
235
Postural reflex, 56
Posture and gait
observations of, 73
testing, 53
Preexposure session, in conditioned place
preference test, 277-278
Preference test, 278
Preliminary mouse observations, 43—-44
Prepulse inhibition, 96
deficits, 260-261
strain distribution, 255
Prepulse inhibition test, 253-255, 262
Presenilin 1 and 2 mutants, 311
Presenilin transgenic rats, 355
Pretraining, 120
for Morris water task, 120—121
Preyer startle reflex, 94, 295, 331, 335
Probe trial, 122, 123
Procedural memory, 112
Progesterone, 187, 188
Progesterone receptor knockout mice, 201
Protein kinase A mutations, 160
Protein synthesis, in memory formation, 114
Proust, Marcel, 111-112
Psychiatric diseases
animal models of, 228
mouse models of, 261-262
Psychomotor activation, 279
Psychophysics, 87
Psychostimulants, sensitization to, 279, 280
Publications, 329
PubMed searches, 329
Punishment
in Geller-Seifter conflict test, 238
in Vogel conflict test, 238-239
Pup behaviors, 49, 50, 190, 298
Pupil constriction/dilation, 56
Pupomat, 198
Pups, parental care of, 196
Pup vocalizations, 196-200, 207

QTL approaches, 359
Quantitative trait loci (QTL) analysis, 272,
356-361 See also QTL entries

of behavioral traits, 360

for cued and contextual conditioning, 358

of recombinant inbred strains, 359-360

targeted gene mutation and, 360-361
Quarantine, 32, 380

R406W tau mutation mice, 312
Radial maze learning, 137-138
Radiation-induced mutagenesis programs,
362-363
Radiation-induced random mutagenesis,
362-366
Radioimmunoassay, 16
Random mutagenesis, chemical-induced and
radiation-induced, 362-366
Random mutations, 364
Rat metallothionen-growth hormone fusion
gene, 10
Rats
demonstrator and observer, 143, 144
overcrowding in, 207-208
performance of mice and, 116
performance on operant tasks, 150-151
satiety sequence in, 178
specific nutrient consumption in, 173-174
transgenic and knockout, 354-355
vocalizations by, 235-236
rd/rd mouse strain, 103
rds/rds mouse strain, 103, 104
Reaction-time attentional task, five-choice
serial, 153—-154
Reciprocal social interactions, 208, 299
Receptor gene mutations, 256
Receptor kinase activation, 160
Recombinant inbred strains (RIS), QTL
analysis of, 359-360
Recombination fraction, 357
Red lighting, 53, 67, 68
Reduced habituation to acoustic startle, 253
Redundant genes, 347
reeler mutant mice, 78
Reflexes, 294
learning and memory and, 113
Reflex responses, 50
Reinforcement, reward versus, 268
Reinforcers, 268
Reinforcing behavior, brain mechanisms
underlying, 268
Reinforcing drugs, exposure to, 273-274
Replication experiments, 325
Reporter gene, 12
Repository, 340, 367, 380



Reproductive behaviors, 187-205
behavioral tests for, 191-200
courtship and copulation tests for, 191-194
history and hypotheses related to, 187-191
parenting tests, 195-200
in transgenics and knockouts, 200-204
Research Animal Review, 380
Research tools, sharing, 380-381
Resident—intruder test, 209, 215-216, 221
Restricted daily feeding and drinking access,
170
Restriction enzyme (RE), 14
Restriction fragment length polymorphisms
(RFLPs), 357
Retinal degeneration genes, 94, 103
Retinal receptors, 88, 94
Retinitis pigmentosa, 104, 351, 378
Retrieval behaviors, 190
Retrovirus vector, 371
Rett syndrome, 306
Reversal learning, Morris water task and, 125
Reverse genetics strategy, 362
Reverse light cycle, 67
Reverse tetracycline transactivators, 17
Reward, 267-289
behavioral tests related to, 272-281
conditioned place preference test, 276278
drugs as discriminative interoceptive
stimuli, 276
history and hypotheses related to, 267-272
hyperlocomotion test, 278-280
intravenous and intracranial
self-administration
tests, 272-274
in olfactory acuity tests, 90
oral self-administration test, 274-275
reinforcement versus, 268
for transgenics and knockouts, 281-287
Reward processes, role of neuropeptides in,
287
Ricceri, Laura, 295
Righting reflex, 56
RI Manager program, 357
Risk assessment behaviors, scoring, 238,
241-242
Rissman, Emilie, 193
RNA interference (RNAi), 18
RNA silencing, 352-353
Robbins, Trevor, 172
Rodent feeding behavior, monitoring of
microstructural analysis of, 175-176
Rodent imaging, 355
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Rodent magnetic resonance imaging (MRI)
magnets, 355
Rodents
early social deprivation in, 208
fear-related behaviors in, 229-230
Rogers, Derek, 44
Rooting reflex, 58, 294
Rotarod motor learning, 156, 157
Rotarod task, 70-71, 375
Rotational behavior monitoring system, 78
Round-robin approach, 213
Royle, S. J., 44-48

Saccharin, in conditioned taste aversion, 135,
136
Sandhoff disease, 17, 83
San Diego Instruments, 117, 118, 127, 128,
131, 255
Sarter, Martin, 302
Satiation, 166—167
Satiety sequence, 178
Satiety syndrome, 177
Schedule-induced operant tasks, 146—152,
153-154
Schizophrenia, 231-233, 295-296
Schizophrenia models, assessing predictive
validity of, 251t
Schizophrenia symptoms, behaviors related
to, 251-255
Scientific research, gold standard in, 342
SCNM1 gene, 23
Scoresheets, 75, 293
Secretase, 291, 311
Seizures, 18, 25, 26, 78-80
Selective breeding, 190, 237, 248, 356
Self administration, 24, 25, 252, 268, 269,
270, 272, 273, 274, 275, 280, 281, 283,
284, 285, 286, 338, 342
Self-grooming, 52, 355
Semantic memory, 112
Sensitization, 252
to psychostimulants, 279, 280
Sensorimotor gating (prepulse inhibition), 96,
231, 253, 262, 342
Sensory abilities, 87-109
behavioral tests related to, 89-101
history and hypotheses related to, 87-89
of transgenics and knockouts, 102—-109
Sensory tasks, choice of, 333—-335
Serial analysis of gene expression (SAGE),
361
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Serotonin, 82, 256

5-HT, 307

Serotonin receptors, in aggressive behaviors,
218

Serotonin receptor subtype knockout mice,
284, 327

Serotonin transporter, null mutation of,
218-219

Serotonin transporter gene polymorphisms,
267

Serotonin transporter knockout mice, 184,
260

SERT gene disruption, 285
Sexual behaviors, 188, 191-194
Sexual motivation, 194
Sham feeding, 176-177
Shaping and habituation sessions, 137. See
also Autoshaping
SHIRPA protocol, 44, 48
“Shoebox” cages, 30
Short-term memory, 114
shRNAs, 18
Shuttlebox apparatus, 131, 132
Shuttlebox avoidance tasks, 133
Silencer RNA (siRNA), 18
Silva, Alcino, 305
Silver, Lee, 28
Single gene mutations, 81
Single nucleotide polymorphisms (SNPs),
DNA
microarrays for, 361-362
siRNA gene silencers, 352
siRNAs, 352
Skeletal growth, abnormal, 59
Skinner, B. F., 146
Sleeping patterns, 56
in open field locomotion tests, 67-68,
68—-69
Sleep testing, 77-78
SmartFrame Cage Rack, 54, 55
“Smart vivarium,” 54
Smith, Gerard, 166, 177
SNAP-25 deficiency, 306307
SNAP-25 gene, 58
SNAP-25 proteins, 58
Sniffing, in olfactory acuity tests, 90, 91
Sociability apparatus, 300
Social affiliation tests, 210-213
Social amnesia, 220
Social approach behaviors, 319
Social behaviors, 207-224, 337
aberrant, 222
aggression tests, 213-217

behavioral tests related to, 210-217
history and hypotheses related to, 207-210
physiological factors in, 222-223
in transgenics and knockouts, 217-223
Social choice test protocols, 213
Social defeat, 247
Social deprivation, 208
Social dominance, tube test for, 216. See also
Dominance
Social hierarchies, among caged mice, 30
Social interaction(s), 208—-209, 212-213
step-by-step protocols for measuring, 213
Social interaction conflict test, 239-240
Social memory, 220
Social odor recognition task, 142
Social preference apparatus, 214
Social recognition, 144—-146
deficits in, 222
defined, 220
Social recognition memory, 147
Social transmission of food preference,
142-144, 145
Society for Neuroscience, 4
Software
for maintaining breeding records, 27
mouse breeding-colony management,
37-38
for open field locomotion tests, 65, 66
Southern blot analysis, 15, 16
spastic mouse strain, 103
Spatial learning index, Morris water task and,
125
Specialized diets, 170-172, 173
Specific-pathogen-free (SPF) facilities, 32
Speed congenic breeding, 19, 353-354
Spillage, in feeding quantitation, 169
staggerer mutant mice, 71, 78
Staircase test, 75, 77, 244-245
Standardized Battery of Tests of Mouse
Behavior, 32
Standard opponent method, 213-214
Standard tests, 3
stargazer mutant mice, 78
Startle reflex, prepulse inhibition of, 253
Startle test, 23, 24, 235, 236
Statistical power analysis, 325
Statistical tests, group size and composition
for
meaningful, 30-32
Stem cell therapeutics, 374-377. See also
Embryonic stem (ES) cells
clinical application of, 376-377
Step-down avoidance, 132—-133



Stereotyped sniffing/grooming, 56, 251
Stereotypy, 65, 75
Steroid receptor knockout mice, 187, 201,
Strain distribution, 21-22
on acoustic and tactile sensory reflex tests,
24
on anxiety-related task, 25t
on learning and memory tasks, 23t
on nicotine self-administration, 25t
studies of, 96
Stress, drug self-administration and, 270t
Stress-induced analgesia, 97
Stressors, in Porsolt forced swim test, 247
Stress responses, 229-230
in infant mice, 296
Submissiveness, 209, 216
Substance abuse, 267
Substance K, 106
Substance P, 105-106, 109
Substance P antagonists, 258-259
Substance P knockout mice, 219-220
behavioral phenotypes of, 107t
Substance P receptor knockout mice, baseline
responses for, 108
Successive-cue procedure, for olfactory
learning, 140
Suckling, 49, 170, 189, 293, 294, 295, 296,
299
Suite of behavioral testing rooms, 328
Sumikawa, Katumi, 351
Superoxide dismutase 1 (SOD1) mouse
models, 317, 318, 375
Superoxide dismutase transgenic rats, 355
Surrogate markers, 1, 5, 293
Swimming tests, 80. See also Morris water
task
Synaptic docking proteins, in memory
formation, 114
Synaptic proteins, 161
Synaptic strengthening, in memory formation,
114
Synaptotagmin, 161
Synthetic siRNAs and miRNAs, 352
a-Synuclein overexpression, 315-316

tachykinin I gene, 105-106

Tactile prepulse inhibition, 253

Tactile response tests, 57

Tactile sensory tests, strain distribution on, 24
Taconic, 13, 15, 22, 28, 38, 380, 381

Tail flick, 57, 97, 98-99, 281

Tail suspension test, 231, 248—249
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Takahashi, Joe, 363
Tamoxifen-inducible Cre-ERT recombinase,
17
Targeted gene mutation(s), 1-2, 5
generating, 11-14
hypotheses driving, 333-334
QTL analyses and, 360-361
in rats, 355
in research on memory, 115
technologies using, 11
Target-specific siRNA gene silencers, 352
Task groups, recommendations for, 336—-338
Taste, 88, 276
Taste aversion conditioning, 136
Taste reactivity responses, 98
Taste receptor genes, 105
Taste tests, 97, 98
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