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A,y measurements, 108
Ay measurements, 103
Ango: Asg ratio
in monitoring DNA purification,
190-191
in monitoring RNA purification, 202
for polymerase chain reactions, 312
in spectrophotometry, 106
Ay measurements, 103, 104, 105-106,
108, 276-277, 280
variations among, 278
A,y measurements, 103, 105-106, 108
Ay measurements, 104
A4y measurements, 102
Agyy measurements, 280
Absorbance (A)
calculating, 275-276
concentration and, 104-105, 108—
109
nucleotide, 272-273, 275
optical density versus, 275-277
path length and, 286
Absorbance accuracy, of
spectrophotometers, 99, 102-103,
103-104
Absorbance range, in
spectrophotometry, 105-106
Absorbance ratio, in
spectrophotometry, 103, 104,
105-106
Absorbance unit (AU), 276-277
Absorbency index, 277
Absorption coefficient, 277
Absorption maxima, of nucleotides
(table), 272
Absorptivity, 277
Accidental self-inoculation, in
biosafety, 123
Accuracy. See also Calibration
of pH meters, 87-89, 90
of pipettes, 75

of spectrophotometers, 96-97,
98-100, 101-106
Achilles’ heel cleavage (AC), 252
in genome digests, 252-255
Acid dissociation constant (K,), 33
Acids. See also Strong acids; Weak
acids
buffer absorption of, 38
buffering of, 32-33
as buffers, 33
Acid-type buffers, amine-type buffers
versus, 32
Acknowledging orders, 19
Acrylamide
as neurotoxin, 335
polymerization of, 338, 339, 341— 343
pore size with, 339-341
safe disposal of, 335-336
safety issues with, 334-336
shelf life of, 336
storage of, 336
Acrylamide gel solutions, degassing
of, 371
Acrylamide poisoning, 335
Acrylamido buffers, with gradient
gels, 346-347
Acrylic plastic, as shielding, 163
Active nucleic acid transfer, 418
Activity tables, for restriction
enzymes, 237-238
Additives
in polymerase chain reactions, 306,
307
for protein solubility, 355
Adenine methylases, in genomic
digests, 250-252
Adeno-associated virus (AAD), in
eukaryotic expression, 504
Adenoviruses, in eukaryotic
expression, 503-504
Adjustable-volume pipettes, 67-68
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Advantages of immobilized pH
gradient gels, 347
Adpvertising claims, 13-14
Aeration, in gene expression, 478
Affinity purification, problems after,
485
Affinity resins, problems with, 484
Affinity tags, with fusion systems,
472-474, 474-475
Affinity techniques
in plasmid purification, 183-184
secondary reagents and, 385
Agar media, handling, 137-138
Agarose, 355
DNA isolation from, 188, 190
for pulsed field electrophoresis,
246,247
RNA isolation from, 203
Agarose electrophoresis, 355-357
Agarose gels, nucleic acid transfer
from, 418-420
Agarose microbeads, 251-252
Agarose plugs, 251
Agarose preparations, table of, 356
Aging of glassware, 138-139
Air buoyancy, as affecting balance
accuracy, 52
Air currents, as affecting balance
accuracy, 53
Air displacement pipette, 67
Alcohols
in complex digests, 240-241
as disinfectants, 131
Alkali fixation, crosslinking via, 423
Alkaline lysis, in plasmid purification,
180-182
Alkaline phosphatase (AP)
for detecting proteins, 376, 377
problems with, 394
Alkaline transfer
conditions for, 419
crosslinking via, 423
Aluminum foil, as autoclave
wrapping, 134
American Type Culture Collection,
117
Amine-type buffers, acid-type buffers
versus, 32
Amino acids
absorbance data and concentration
and, 108-109
in proteins, 470, 475

Index

Ammonium compounds, as
disinfectants, 132
Ammonium ions, in DNA
purification, 170
Ampholytes, with gradient gels,
346-347
Amplification
in eukaryotic expression, 508-509
in Western blotting, 387-388
Analysis date, for radioisotopes, 148
Analytical balances, 51
Angle, of centrifuge rotors, 58-61
Anhydrous buffer salts, 35
Animals
biosafety with, 128-130
disposal of parts of infected,
129-130
Anion exchange (AIX)
in DNA extraction, 178-179
in plasmid purification, 181
Annular pH electrode, 80
Antibiotics, in eukaryotic expression,
512-513
Antibodies
gene expression and, 477
stripping and reprobing and,
388-389
for Western blotting, 378, 381-382,
383-384
Anticoagulants, in DNA purification,
170-171
Aoyagi, Kazuo, 291
Applications, for products, 13
Aspergillus, sate handling of, 127
Aspiration, with pipettes, 68, 74, 77
Assays
of eukaryotic expression, 515-517
protein quantitation, 109-110
Attitude, in minimizing radiation
exposure, 162
Authorized users, of radioisotopes,
144
Autobuffer recognition, in pH meters,
82-83
Autocalibration, of pH meters, 82-83
Autoclave bags, in waste
decontamination, 140
Autoclaves. See also Sterilization
agar media in, 137-138, 139
carbohydrates in, 139
condensation with, 135
do-it-yourself, 137-140



glassware in, 138-139
indicator tape with, 135
microbial contamination and, 124
plastic materials in, 135
safety and, 120, 139
sterilizing membranes in, 417
time requirements for, 135
in waste decontamination, 139-140
wrapping for, 134
Autoclave settings, 133-134
Autographa californica genome, 503
Automatic temperature compensation
(ATC), in pH meters, 84-85
Autoradiography film, in nucleic acid
hybridization, 436441
Avidin
in hybridization buffer, 429
problems with, 395
in Western blotting, 381-382,
386-387
Axenic cultures, for protozoa, 128

Baby hamster kidney (BHK) cell
lines, eukaryotic expression with,
505
BAC (bis-acrylylcystamine), as
crosslinker, 338
Background noise, with storage
phosphor imagers, 447
Background stain, as problem, 362,
395-396
Backup cultures, for experiments, 124
Bacteria
in acrylamide polymerization, 344
disruption of, 217-218
minimizing degradation of RNA
from, 215, 217-218
restriction enzymes from, 227
safe handling of, 126-127
total RNA isolation from, 208-209
Bacterial strains, maintaining, 125-126
Bacteriophages, safe handling of, 127
Baculovirus, 521-532
implementing experiment with,
527-530
insect cell line versus, 523
planning experiment with, 521-527
selecting insect cell system and,
525-527
troubleshooting experiment with,
530-532
Bad data, in research, 5

Baking membranes, 422
Balances, 51-55
calibrating, 55
factors affecting accuracy of, 51-55
in pipette testing, 72-73
selecting, 54-55
service calls for, 55
types of, 51
Banana plugs, in electrophoresis, 337
Bands
after affinity purification, 485-486
fuzzy, 357
in native PAGE, 348
with pre-stained proteins, 364-365
problems with, 396
reproducible, 353
from skin keratin, 368
BandShift Kit Instruction Manual
(Hennighausen & Lubon), 35
Bandwidth resolution, of
spectrophotometers, 97-98
Barometric pressure, in testing
pipettes, 76
Baseline flatness, of
spectrophotometers, 99-100
Bases. See also Strong bases
buffer absorption of, 38
buffering of, 32-33
Batch binding, in RNA purification,
211
Batch numbers, for products, 25
BCA assay, 109
Bead milling, cell disruption via,
217-218
Beckman-Coulter rotor, for
centrifuges, 63, 65
Beer-Lambert law, 97, 100, 104-105,
108, 275, 277-278, 279
Bell, Peter A., 461
Below balance weighing, 53
Benzene, radioisotopes in, 147
Bequerel (Bq), 145-146n, 155
Beta emitters
autoradiography film and, 438-439
shielding for, 163
Big companies, 12-13
Binding capacity, of hybridization
membranes, 414
Biochemical compatibility, of buffers,
35
Biocompare Web site, 14
Biohazards, 114-117
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defined, 114
disposal of, 139-140
safety levels of, 115-117
Bioreactors, in eukaryotic expression,
514-515
Biosafety
in animal handling, 128-130
decontamination in, 130-132
emergencies in, 122-124
during experiments, 119-122
in handling human tissues, 130
for media preparation staff, 133
in microbe handling, 126-128
microbial contamination in,
124-125
protective clothing for, 118-119
Biosafety hoods, 116-117
Biosafety levels (BSLs), 115-117
Biosci Web site, 13, 14
Biotin-bearing proteins
amplification and, 387-388
problems with, 396
in Western blotting, 381-382
Biowaste, decontamination of,
139-140
Biowire Web site, 14
Bis-acrylamide
as crosslinker, 338, 339
safety issues with, 334-336
Biuret assay, 109
BLAST (Basic Local Alignment
Search Tool) searches, 314, 318,
328
Blocking
problems with, 395
in Western blotting, 380-382
Blocking agents, 381-382
as hybridization buffers, 429-430
Blood, accidental self-inoculation
with, 123
Blots, from Western blotting, 382-383
Blotting applications, membranes
used in (table), 416. See also
Southern blotting; Western
blotting
“Blotto”
as blocking agent, 381
as hybridization buffer, 429-430
Blue-white screening assay, for
restriction endonucleases, 235
Boiling, in plasmid purification,
180-182

Index

Boil-over, during autoclaving, 137
Bonventre, Joseph A., 225
Booz, Martha L., 331
Bovine serum albumin (BSA)
as blocking agent, 381
as hybridization buffer, 429-430
as reducing agent, 239
Bradford assay, 109
Brakes, for centrifuges, 62-63
“Braking radiation,” 152
Bremsstrahlung, 152
Brownlow, Eartell J., 113
Bruner, Brian, 197
Brush motors, in centrifuges, 64—66
BSL-1 agents, 115-116
eye protection against, 118
BSL-2 agents, 115,116
eye protection against, 118
BSL-3 agents, 117
eye protection against, 118-119
BSL-4 agents, 115, 117
Budget managers, in project planning,
3
Buffer capacity, 34
Buffer concentration, 34
Buffer failure, 37-38
Buffers, 32-38. See also Lysis buffers
developing new hybridization,
430-431
in DNA purification, 170, 190
in drop dialysis, 258
effective ranges of, 33
in electrophoresis apparatus leaks,
368
filtration and, 37
with gradient gels, 346-347
hybridization equipment and,
435-436
hybridization temperature and, 425
hybridization times and, 427
microbial contamination of, 38
for native PAGE, 349-350
NIST, 83-84
for nucleic acid transfer, 418-419
operation of, 32-33
for peptide electrophoresis, 350
for pH meter calibration, 83-84, 89
in plasmid purification, 180-181
in polymerase chain reactions,
305-306, 317, 319
for polynucleotides, 283
probe concentration and, 426



in protein sample electrophoresis,
354

for pulsed field electrophoresis,
246, 247

in quantitating nucleotide solutions,
274

selecting, 33-35

for sequential double digests,
243-244

in simple digests, 238-239

for simultaneous double digests, 242

staining and, 362

from stock solutions, 36-37

storage lifetimes of, 37-38

substitutions among, 32

troubleshooting PCR, 320

types of hybridization, 427-430

unreliable, 35-37

uses of, 32

for Western blotting washing, 382

Buffer salts, 33
buffer reliability and, 35
for pH standards, 84
Burns, 120, 123-124

Calibration. See also Accuracy
of balances and scales, 55
of pH meters, 81, 82-83, 83-84,
87-89, 90, 92
of pipettes, 68, 70-77
of spectrophotometers, 96-97,
98-100
of storage phosphor imagers, 444
Callbacks, from suppliers, 27-28
Calomel reference systems, for pH
meters, 77-78
Candida albicans, as biohazard, 115,
128
Carbohydrates, autoclaving of, 139
Carbon radioisotopes
autoradiography film and, 438, 439
as radioactive waste, 158
Casein, as blocking agent, 381
Catalyst concentration, in acrylamide
polymerization, 343, 344
Catalyst potency, in acrylamide
polymerization, 342-343
Cathodic drift, with gradient gels, 347
cDNA, in eukaryotic expression,
497-498
cDNA clones, in RNA purification,
200

cDNA libraries, 199, 210, 497-498
in RNA purification, 201
CellCube, in eukaryotic expression, 514
Cell cultures
for eukaryotic expression, 514
for pulsed field electrophoresis,
245-246
Cells. See also Host cells
isolating DNA from, 172-184
total RNA isolation from, 203-206
total RNA yield from, 201-202
Cellulose, in RNA purification,
210-212
Centers for Disease Control and
Prevention (CDC), 115
Centrifugation, types of, 55-56
Centrifugation time, calculating,
59-61
Centrifuges, 55-67
brakes for, 62-63
hazardous materials in, 61
maintenance of, 62
refrigerated, 66
rotors for, 57, 58-61, 62-63, 64
selecting, 57
service calls for, 64-66
spills in, 66
troubleshooting, 64-67
tubes for, 61
walking, 66
Certificate of Analysis
for restriction endonucleases, 228,
232-233
with simple digests, 238
Cesium chloride (CsCl)
in plasmid purification, 182-183
in RNA purification, 204
Cesium gradients, in plasmid
purification, 183
cGMP regulation, 22
Chaotropes, 175
in DNA precipitation, 174-175,
175-176
in RNA purification, 203-204
Charges, as affecting balance accuracy,
52
Chemical compatibility, of buffers,
34-35
Chemical contaminants, in DNA
purification, 170-171
Chemical hazards, in microbiology
labs, 120
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Chemicals, data reliability and, 6-7
Chemical safety, during
electrophoresis, 334-336
Chemiluminescent detection method
amplification versus, 388
with Western blotting, 375, 376, 379
Chemiluminescent labeling
autoradiography film and, 440441
in hybridization experiments, 406
Chinese hamster ovary (CHO) cell
lines, eukaryotic expression with,
505
Chloramphenicol, in plasmid
purification, 182
Chlorinated water, organic
compounds in, 45
Chloroform
in complex digests, 240-241
in DNA purification, 170
in exonuclease contamination, 261
Chromatography, in plasmid
purification, 180-182
Clarity, improving protein gel, 353
Class II restriction enzymes, 226
characteristics of, 232
Class IIS restriction enzymes, 226
Clean sample preparation, for
polymerase chain reactions, 312
Cleavage
Achilles’ heel, 252-255
of DNA by restriction enzymes,
226227, 229-230, 240
fusion systems and, 474-475
in genomic digests, 247-255
problems with, 483-484, 485
in star activity, 229-230
Cleavage enzymes
fusion systems and, 474
popular (table), 475
Cleavage sites, in genes, 500
Clonal selection, in eukaryotic
expression, 513-514
Cloning
with baculovirus, 525
expression hosts for, 471
of genes for expression, 475-476,
476478
methylation problems with, 231
troubleshooting, 260262
Closed footwear, for biosafety, 118
Cloth, as autoclave wrapping, 134
Clothing, decontamination of, 132

Index

Coccidoides immitis, as biohazard,
128
Codons, in gene expression, 466-467
Cofactors, with simple digests, 238
Colony transfers, 421
Colored dyes, radioisotopes in, 147
Colorimetric assays, for
oligonucleotides, 280
Colorimetric detection method, with
Western blotting, 375, 376
Colorimetric labeling, in
hybridization experiments, 406
Column chromatography, in RNA
purification, 210-211
Combination electrodes, in pH
meters, 8687
Companies, 12
big and small, 12-13
communicating needs to, 18-19
manufacturing by, 13, 14
researching of, 13
Comparisons, side-by-side, 26
Compatibility, of buffers, 34-35
Complaints, 28-29
Complete digestion, determining, 244
Complex digests, 239-244
double digests as, 242-244
modifying reaction conditions in,
241-242
PCR products in, 239-240
substrates for, 239-241
Composite gels, protein resolution
with, 347-348
Computers (PCS), with
spectrophotometers, 95
Computer software
for BLAST searches, 328
for selecting primers, 327
Concentrated stock solutions, of
polynucleotides, 287
Concentration, of polynucleotide
solutions, 285-286
Condensation
as affecting balance accuracy, 51
in autoclaves, 135
Conditioning electrodes, 87-88
Constant current power, for
electrophoresis, 351
Constant voltage power, for
electrophoresis, 351-352
Contacting suppliers, 26-29
Containers, in centrifuges, 61



Contaminants
in complex digests, 240-241
in DNA purification, 168, 169,
170-171, 172-173
in experiments, 124-125
of nucleotides, 269
in polymerase chain reactions, 306
in spectrophotometry, 103
staining and, 362
Contaminated reagents, 39
Contamination
in acrylamide polymerization, 344
of culture media, 126
of hybridization equipment,
435-436
minimizing in polymerase chain
reactions, 306-308
in radioactive shipments, 152-153
of restriction enzymes, 260-262
during RNA purification, 205, 206
Contamination monitoring, in
radioactive work areas, 161
Continuous buffer systems, for native
PAGE, 349-350
Control elements, with baculovirus, 525
Control regions, of genes, 499
Controls, in experiments, 21
Convection currents, as affecting
balance accuracy, 54-55
Conversations with suppliers
initiating, 26
logging, 26-27
Coomassie stain, 359, 361, 362
Core histones, in complex digests, 241
COS cells, in eukaryotic expression,
502-503
Cosmotropes, 175
in DNA precipitation, 174-175
Costs
of DNA purification, 169
of restriction enzymes, 227-228
Count-rate meters, in monitoring
radiation exposure, 159-160
Counts per second, dose rates versus,
160-161
Covalent affinity chromatography, in
plasmid purification, 183-184
Coyer, Howard, 267
CRC Handbook of Chemistry, 84
Criticism, of research, 8-9
Cross-adsorption, secondary reagents
and, 385

Crosslinkers, for PAGE, 338
Crosslinking nucleic acids, 422-424
membrane shelf life after, 423-424
methods of, 422-423
problems with, 423
Crush and soak procedure, DNA
purification via, 187, 188
Cryptic translation, 483, 485
Culture media
for eukaryotic expression, 511-513
maintaining, 126
preparing, 132-140
Curie (Ci), 145-146n, 155
Customers
complaints by, 28-29
researchers as, 14-18
Custom products, 18-19
Cuvettes, 286
cleaning, 101
for quantitating dilute RNA, 218,
219
for spectrophotometers, 100, 101
Cycle efficiency, with polymerase
chain reactions, 297-298
Cycling parameters
in polymerase chain reactions, 309,
310
troubleshooting PCR, 320
Cysteines, in protein expression, 468

Dadd, Andrew T., 49, 94
Data
bad, 5
compelling, 5
maximizing reliability of, 6-7
in project planning, 3
in research, 5
Databases, for protein identification,
367
Data gathering, in project planning, 3
DATD (N,N’-diallyltartardiamide), as
crosslinker, 338
Davies, Michael G, 49, 94
Decontamination
in biosafety, 130-132
of RNase, 212-213
of waste, 139-140
Degassing, of acrylamide solutions,
371
Deionized water, 43
pH of, 44
Deionizing cartridges, 43
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Delays, in project planning, 3
Delivery, frequency of, 18
Denaturants
in DNA extraction, 173
as hybridization buffers, 427-428
Denaturing, of probes, 412
Denaturing methods, in plasmid
purification, 180-182
Density gradient, in centrifugation, 56
Deoxynucleotides
nomenclature of, 269
quantitating solutions of, 273-275
Department of Transportation
(DOT), radioactive shipment
regulations by, 153
DEPC-treated water, 214
Depurination, in nucleic acid transfer,
419
Deration curves, for centrifuges, 63,
64
Detection and analysis strategy
choosing detection methods in,
375-380
with electrophoresis, 357-363
with polymerase chain reactions,
315,316
Detection methods
with fusion systems, 472
in hybridization experiments,
436441, 441-448
table of, 375
Detergents
in DNA extraction, 173
as hybridization buffers, 427, 429
for protein sample electrophoresis,
354-355
in RNA purification, 203-204
Deuterium lamps
maintaining, 107
in spectrophotometry, 103
working without, 107-108
Dharmaraj, Subramanian, 197
DHEBA (N,N’-dihydroxyethylene-
bis-acrylamide), as crosslinker,
338
DHFR (dihydrofolate reductase), in
eukaryotic expression
amplification, 508-509
Dialysis, troubleshooting with,
257-259
Diatomaceous earths, in DNA
extraction, 177

Index

Dideoxynucleotides
nomenclature of, 269
quantitating solutions of, 273-275
Diethylpyrocarbonate (DEPC)
treatment, RNase-free solutions
via, 213-214
Digestion, problems with protein,
485-486
Diluted restriction enzymes, stability
of, 236
Dilution, reducing restriction enzyme
costs via, 228
DIN buffers, for pH meter
calibration, 83, 84
Diode array spectrophotometers, 95,
96
Direct autoradiography, in nucleic
acid hybridization, 437
Directions, reading, 19
Direct labeling strategies, 410411
Discontinuous buffer systems, for
native PAGE, 349-350
Disinfectants, 116-117
types of, 131-132
Disintegrations, in radioactivity, 155
Dispensing, with pipettes, 68, 74-75,
77
Disposable cuvettes, for
spectrophotometers, 100
Dissolved oxygen, eliminating in
acrylamide polymerization, 342
Distance, in minimizing radiation
exposure, 162
Distilled water, 42-43
pH of, 44
Dithiothreitol (DTT), stripping via,
389
DNA. See also Nucleotides;
Oligonucleotides;
Polynucleotides; RNA
complex digests of, 239-243
in genomic digests, 244-255
as hybridization target, 402
simple digests of, 236-238
in troubleshooting restriction
enzymes, 255-259
DNA adenine methylases, in genomic
digests, 250-252
DNA binding proteins, with Achilles’
heel cleavage, 252-253
DNA concentration, in complex
digests, 241-242



DNA ligase, faulty, 261-262
DNA methylation, in genomic
digests, 248-255
DNA polymerases. See also Tag DNA
polymerase
evaluating for PCR, 296-303
properties of (table), 300-301
DNA precipitation, 173-174
DNA purification, 168-191
filter cartridges for, 185-186
fundamental steps in, 172-174
maximizing quality of, 171-172
methods of, 174-180
monitoring quality of, 190-191
plasmid, 180-184
required for experiments, 168
strategies for, 168-172
via gels, 187-190
via silica resins, 186
via spun column chromatography
through gel filtration resins,
184-185
DNA samples. See also Supercoiled
DNA
in DNA purification, 171-172
extinction coefficients for, 108
maximizing shelf life of, 172
molecular weights of, 168
production of, 168
solving problems involving, 23-25
storage of, 172
washing glassware for, 137
DNA sequences, restriction enzymes
for specific, 226-227
DNases
DNA contamination with, 169
in DNA extraction, 173
Documentation
in developing new hybridization
buffers, 431
of media room requests, 136
in ordering custom products, 18, 19
Dose monitoring, in radioactive work
areas, 161
Dose-rate meters, in monitoring
radiation exposure, 159, 160-161
Dose rates, counts per second versus,
160-161
Dosimeters, monitoring radiation
exposure with, 161
Dot/slot blots, in RNA purification,
200

Double-beam spectrophotometers,
95-96
Double-coated autoradiography film,
438
Double digests, 242-244
sequential, 243-244
simultaneous, 242-243
Double-junction combination
electrode, 79
Double-stranded markers, in
electrophoresis, 356, 364
Double-stranded nucleic acid
polymers
nomenclature of, 281-282
solutions of, 287-288
Double-stranded probes,
hybridization times and, 426427
Double-vector systems, for eukaryotic
expression, 510
Doubling efficiency, with polymerase
chain reactions, 297-298
Dounce homogenizer, cell disruption
via, 216
Dpnl restriction enzyme, in genomic
digests, 250-252
Drafts, as affecting balance accuracy,
53
Drop dialysis, troubleshooting with,
257-259
Drosophila, 523
eukaryotic expression with, 505
Drug selection markers, for
eukaryotic expression, 508
Drying
concentrating radioactive solutions
via, 164-165
in DNA purification, 170
Dry items. See Nonliquids
Dry membranes
in hybridization, 432
in nucleic acid transfer, 420-421
Dyes
for nucleic acid transfer, 420
quantitating dilute RNA via, 219
radioisotopes in, 147
Dynamic range, 442
of storage phosphor imagers,
442-443

Ebola virus, as biohazard, 117

Ecdysone, in eukaryotic expression,
509-510
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Efficiency, with polymerase chain
reactions, 297-298
18MQ water, 43-44
handling, 44
800-base pair DNA fragment,
labeling in hybridization
experiments, 404-405
Electrical hazards, in biosafety, 124
Electrical potential, in pH meters,
78-79
Electrical power, for electrophoresis,
350-353
Electrical safety, during
electrophoresis, 336-337
Electrodes
in pH meters, 77-79, 85-87, 87-89,
92
preparing and conditioning, 87-88
testing, 92
Electroelution, DNA isolation via,
187,189
Electroendosmosis (EEO), 355-356
Electronic rotor-stator homogenizers,
cell disruption via, 216
Electrophoresis, 334-368. See also Gel
electrophoresis; Pulsed field
electrophoresis
agarose, 355-357
buffer system problems in, 349—
350
chemical safety for, 334-336
degassing solutions for, 371
detection staining in, 358-363
electrical power for, 350-353
electrical safety for, 336-337
elution strategies in, 357, 358-359
gel clarity in, 353
gel standardization in, 363-368
native PAGE, 348-349
RNase-free, 213
sample preparation for, 353-355
selecting buffer systems for,
350-353
selecting PAGE gels for, 337-345,
345-348
troubleshooting, 368
Electrophoresis gels. See also Gel
electrophoresis
DNA isolation from, 187-190
elution of nucleic acids and
proteins from, 357, 358-359
pH gradients for, 366-368

Index

selecting for PAGE, 337-345,
345-348
standardizing, 363-368
Electrophoresis work areas, safety in,
336-337
Electrostatic forces, as affecting
balance accuracy, 52
ELISA (enzyme-linked
immunoabsorbent assay), in
eukaryotic expression, 515, 516
Elution, of nucleic acids and proteins
from gels, 357, 358-359. See also
Electroelution
Emergencies, biosafety, 122-124
Emergency lab shower, for biosafety,
119
Emissions, from radioisotopes, 145
Englert, David F., 399, 441
Entrepreneurs, scientists as, 12
Environmental contaminants, 124-125
Enzymatic reactions, for detecting
proteins, 376
Enzymes
in DNA extraction, 173
in DNA purification, 170
in polymerase chain reactions
(table), 300-301
Epitope tags
with baculovirus, 524
in genes, 500
Eppendorf standard operating
procedure, for pipettes, 72-77
Equilibrium density centrifugation, 56
Equipment, 5-6
data reliability and, 6
in hybridization, 435-436
Erasure, of storage phosphor imagers,
447
Escherichia coli, 251, 521
accidental self-inoculation with, 123
as biohazard, 115
expression systems for, 462-486
expression vectors for, 462-463,
470471, 478, 479
genealogy of strains of, 117
gene expression in, 465-467
lysis of, 479-480
methylation and, 231
preparing for pulsed field
electrophoresis, 245-246
protein degradation in, 464
proteins in, 468-470



recognition sites in, 248
strains of, 125
troubleshooting protein expression
in, 480-486
uses of, 462
Ethanol
DEPC treatment and, 213
as disinfectant, 131
in DNA extraction, 178, 189
radioisotopes in, 147
Ethidium bromide (EtBr)
in plasmid purification, 181
in RNA purification, 202
stained nucleic acids and, 363
troubleshooting in RNA
purification, 222
Eukaryotic expression, 492-533. See
also Escherichia coli; Gene
expression; Prokaryotic
promoters; Protein expression
systems
baculovirus and, 511-532
case study of, 519-521
described, 492493
implementing project with, 511-517
insect cell system for, 521-524
maximizing protein yield from,
529-530
planning project with, 493-511
purification after, 530
regulating, 509-510
troubleshooting, 517-521
European Community (EC), disease
control centers of, 115
European Pharmacopoeia,
spectrophotometers and, 98-99
Evaporation, during pipette testing,
73
Exonuclease assay, for restriction
endonucleases, 234-235
Exonuclease contamination, of
restriction enzymes, 260-261
Exonucleases, in complex digests, 240
Experience, in project planning, 3, 4
Experiments
contaminants in, 124-125
controls in, 21
handling hazardous materials
during, 119-122
microbial mix-ups in, 124, 125
nucleic acid hybridization, 401403
with radioisotopes, 153-155

Expertise, in data gathering, 5-6
Expiration dates, 22
Explosion-proof refrigerators, storing
reagents in, 41
Exponential decay equation,
modeling radioactive decay with,
148-149
Exposure times, with storage
phosphor imagers, 445
Expression hosts
in eukaryotic expression
troubleshooting, 519
selecting, 501-506
Expression systems. See Gene
expression; Protein expression
systems
Expression vectors
commercial, 470-471, 498-499
in eukaryotic expression, 498-500
selecting, 506-511
structure of, 462-465
Extinction coefficient (E), 108, 276.
See also Molar extinction
coefficient ()
calculating, 277
for oligonucleotides, 279-280
Extremely pure nucleotides, 269
Eye protection, for biosafety, 118-119
Eyewash station, for biosafety, 119

F(ab’), fragments, as secondary
antibodies, 385-386

Face masks, for biosafety, 119

Facilities, in project planning, 2-3

Faint bands, troubleshooting in PCRs,
319

Federal Register 21 CFR parts 210,
211, and 820, 22

Femtogram sensitivity, in
hybridization experiments, 403

Fergusson plots, 364

Fetal calf serum, as blocking agent,
381

Fibrous tissue, total RNA isolation
from, 207

Fidelity, with polymerase chain
reactions, 296, 297, 300, 302

Field measurements, with pH meters,
90

Fill holes, in pH meters, 80

Fill solutions, for pH meters, 79-80,
92
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Film. See Autoradiography film
Filter cartridges, for DNA
purification, 185-186, 189
Filters. See also Quartz filters
in colony and plaque transfers, 421
in hybridization, 432
in RNA purification, 206
Filtration. See also Gel filtration
of laboratory water, 45-46
in making buffers, 37
Fire, 120, 123-124
in electrophoresis work areas,
336-337
First-aid kit, for biosafety, 119
Fixed angle rotor, 59
Fixed sample preparation, for
polymerase chain reactions, 311
Fixed-volume pipettes, 67-68
Flammable liquids, in biosafety, 123
Flammable storage refrigerators,
storing reagents in, 41
Flare, with storage phosphor imagers,
447-448
Flasks, refrigerating reagents in, 41
Flexibility, in direct versus indirect
labeling, 410411
Fluorescent detection method, with
Western blotting, 375, 376-377,
379
Fluorescent labeling, in hybridization
experiments, 406
Fluorographic chemicals,
autoradiography film and, 437,
439
Fluorometry, quantitating dilute RNA
via, 219
Footwear, for biosafety, 118
Formamide, as hybridization buffer,
427-428
Franciskovich, Phillip P, 1
Free radicals, in secondary
decomposition of radioisotopes,
156
Freeze and squeeze procedure, DNA
purification via, 188, 190
Freeze-drying
in DNA purification, 171
in storing purified DNA, 172
Freezers, storing reagents in, 41
Freezing
in DNA purification, 171
in gene expression, 479-480

Index

minimizing RNA degradation via,
214-215
of restriction endonucleases, 232
of secondary reagents, 384-385
in storing radioisotopes, 156-157
French Press lysis method, 480
Frequency of delivery, 18
Frost, in centrifuges, 62
Fungal contamination, in
experiments, 124
Fungi
disruption of, 217
minimizing degradation of RNA
from, 217
safe handling of, 126-127, 127-128
Fusion proteins, problems with, 484,
485-486
Fusion systems
amino acids and, 475
avoiding, 472-474
cleavage enzymes and, 474
commercially available (table),
473-474
selecting, 471-472
Fuzzy bands, in electrophoresis, 357

Gamma emitters
autoradiography film and, 439-440
shielding for, 163
GC content, of genes, 466
Geiger-Miiller counter, in monitoring
radiation exposure, 159
Gelatin, as blocking agent, 381
Gel casting, acrylamide and, 334
Gel electrophoresis. See also
Electrophoresis; Electrophoresis
gels; Pulsed field
electrophoresis
in gene expression, 477
in Southern blotting, 244-245
Gel filtration
in DNA purification, 184-190
in plasmid purification, 181
Gel overlays, in electrophoresis, 341
Gel purification, 187-190
Genealogies, of host cells, 117
Gene array hybridization, in RNA
purification, 200
Gene expression, 465467
cloning for, 475-476
codon usage in, 466—467
gene GC content and, 466



gene size in, 467
protein size in, 467
reliable controls for, 309
screening for, 476-478
secondary structures and, 467
sources for, 465
start codons in, 466
Genes
cleavage sites in, 500
cloning for expression, 475-476
control regions of, 499
epitope tags in, 500
in eukaryotic expression, 496-497
screening for expression, 476-478
sequence information for, 499
subcloning of, 500
Gene size, in gene expression, 467
Genomic contamination, during RNA
purification, 205, 206
Genomic digests, 244-255
creating rare or unique restriction
sites and, 247-255
for pulsed field electrophoresis,
245-247
for Southern blotting, 244-245
Genomic DNA, as hybridization
buffer, 429
Germicidal UV lights, 116
Gerstein, Alan S., 267
g forces, in centrifuges, 58-59, 61, 63
Glass fiber filters, in RNA
purification, 206
Glass milk, 177
in DNA extraction, 176-178, 188
Glass slides, as membrane supports, 415
Glassware, aging of, 138-139
Global problems, in project planning,
3
Gloves
for biosafety, 119
in preparing RNase-free solutions,
213
Glutamine synthetase system, in
eukaryotic expression
amplification, 509
Glycosylated proteins, eukaryotic
expression of, 528
Good fortune, taking advantage of, 4
Good Laboratory Practice (GLP),
spectrophotometers and, 98
Grades, of reagents, 39
Gradient gels, 345-346

Gradowski, Anita, 267

Graduated cylinders, refrigerating
reagents in, 41

Gratitude, 28

Gravimetric testing, of pipettes, 7277

Gravity, as affecting balance accuracy,
53-54

Gravity-flow-based columns, in DNA
purification, 179

Ground glass homogenizers, cell
disruption via, 216

Guanidium acid-phenol procedure, in
RNA purification, 204-206

Guanidium-cesium chloride
procedure, in RNA purification,
204

Guanidium isothiocyanate, in RNA
purification, 204

Guanidium salts

in DNA precipitation, 175-176, 177,
189
in RNA purification, 204-206

Guidelines and standards, for pipette

calibration, 70-71

Haidaris, Constantine G., 113

Halogens, as disinfectants, 131

Hamster, eukaryotic expression with,
505

Handling, of Western blotting
antibodies, 384. See also Sample
handling

Hard tissue, total RNA isolation
from, 208

Hazardous materials. See also
Biohazards

in centrifuges, 61
in microbiology labs, 119-122

Hazardous reagents, storage of, 42

Heat stability, polymerase chain
reactions and, 302-303

Heavy-duty protective gloves, for
biosafety, 119

Heavy metals, as disinfectants, 131

Henderson-Hasselbalch equation, 33,
35

Heparin, in DNA purification,
170-171

Heparinase, in DNA purification, 171

Herzer, Sibylle, 167, 399

Heterogeneity, of synthetic
polynucleotides, 283
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High purity samples, data reliability
and, 7
High speed centrifuges, 57
High throughput, with polymerase
chain reactions, 299, 311
High-throughput screen (HTS), 493,
495
Histoplasma capsulatum, as
biohazard, 128
Hollow fiber bioreactors, in
eukaryotic expression, 515
Homogenization
in DNA purification, 171
troubleshooting RNA, 221
Homogenizers, cell disruption via, 216
Hoods
for acrylamide, 334
for biohazards, 116-117
for volatile nuclides, 163
Horseradish peroxidase (HRP), for
detecting proteins, 376
Horse serum, as blocking agent, 381
Host cells, genealogies of, 117
Hot spots, in radioactive work areas,
161
Household refrigerators, storing
reagents in, 41
Human cell lines, eukaryotic
expression with, 504
Human embryonic kidney (HEK)
cells, in eukaryotic expression,
502-503
Human tissues, precautions in
handling, 130
Humidity
as affecting balance accuracy, 55
in pipette testing, 73
Hybridization, 424-436. See also
Gene array hybridization;
Northern hybridization
failure of, 448-449
multiple membranes in, 432
new buffers for, 430-431
of nucleic acids, 401-453
optimal temperature for, 424-425
prehybridization times in, 426
probe concentration for, 425-426
reprobing in, 432-433, 433-434
selecting equipment for, 435-436
shelf life of buffers for, 431-432
stripping in, 432-433
timing of, 426-427

Index

troubleshooting, 448-453
washing in, 434-435
Hybridization bottles, 435-436
Hybridization buffers, 435-436
developing new, 430-431
types of, 427-430
Hybridization efficiency, labeling and,
408-409
Hybridization experiments
labeling in, 403-409, 409-413
planning, 401-403
sensitivity of, 403
signal duration in, 407
Hybridization membranes, 413-418
handling of, 417
multiple, 432
for quantitative experiments, 417
selecting, 413-416
sterilization of, 417-418
Hybridization rate accelerators, 430
Hydrogen ions, pH and, 80
Hydroxyapatite (HA), in DNA
extraction, 179-180
Hygroscopic buffer salts, 35
Hygroscopic samples, as affecting
balance accuracy, 55

Identical products, manufacture of,
14. See also Reproducibility
IEF gels, 346-347
pH gradients for, 366-368
Immunoglobulin (Ig)
reactivity of, 386
secondary antibodies and, 384, 385
Incomplete procedural information,
for buffer pH adjustment, 37
Incorporation efficiency, of labels,
412413
Indicator tapes, in autoclaving, 135
Indirect autoradiography, in nucleic
acid hybridization, 436—-437
Indirect labeling strategies, 410-411
Infections
disposal of animal parts with,
129-130
in experimental animals, 128-129
Inhibitor-free sample preparation, for
polymerase chain reactions, 312
Inhibitors
of complex digests, 240241
testing for, 257
troubleshooting in PCRs, 320



Ink, for marking lab materials, 136
Inoculating loops
proper handling of, 120-121
Inoculation, of experimental animals,
128-129
Insect cell system
baculovirus versus, 523
for eukaryotic expression, 521—
524
selecting, 525-527
transfer vectors for, 524-525
Institutions, radioisotopes for, 144
Intact sample preparation, for
polymerase chain reactions, 311
International Air Transport
Association (IATA), radioactive
shipment regulations by, 153
Iodine radioisotopes, 161
autoradiography film and, 438,
439-440
shielding for, 163
Ionic detergents, for native PAGE,
355
ITonic strength differences, in
buffering, 36
IPG (immobilized pH gradient) gels,
346-347
pH gradients for, 366-368
Isoelectric focusing (IEF)
detergents for, 354-355
PAGE versus, 346-348
Isopotential point, with pH meters,
81, 82
Isopropanol
as disinfectant, 131
in DNA extraction, 189
Isopycnic centrifugation, 56
rotors for, 57
Isoschizomers, restriction enzymes as,
227

Junctions
cleaning, 91
in pH meters, 78-79, 80, 91

Kennedy, Michele A., 49, 67

Keratin, electrophoresis band from
skin, 368

k-factor, of fixed angle rotors, 59-61

Kirkpatrick, Robert, 491

Kracklauer, Martin, 197

Kruger, Greg, 11

Lab coats, for biosafety, 118
Labeling, in hybridization
experiments, 403—-409, 409-413
Labeling strategies, 409-413
Label location, of radioisotopes, 146
Labels
for autoradiography film, 438-440
hybridization efficiency and, 408—
409
hybridization temperature and, 424
incorporated into probes, 407-408
incorporation efficiency of, 412-413
potency of, 412
signal duration from, 407
Laboratory Acquired Infections
(Collins & Kennedy), 115
Laboratory Information Management
System (LIMS), 95
Laboratory measurements, with pH
meters, 90
Lab shower, for biosafety, 119
Laemmli buffer system, for native
PAGE, 349-350
Latex gloves, for biosafety, 119
Lead, as shielding, 163
Leaks
in electrophoresis apparatus, 368
in enzyme shipments, 259
in pipettes, 69, 71-72
from prokaryotic promoters, 464
in water systems, 46—47
Leishmania, as biohazard, 128
Leishmania donovani, as biohazard, 114
Leverage, through sales
representatives, 17-18
Liability, reimbursement for, 28
Lifetime, of radioisotopes, 156-157
Ligation/recut assay, for restriction
endonucleases, 235
Ligations, failed, 260-262
Light
autoradiography film and, 436
storage phosphor imagers and
bright, 447-448
Light sources, for
spectrophotometers, 95-96
Linear acrylamide, in RNA
purification, 220
Linear DNA fragments, in complex
digests, 240
Linker length, hybridization efficiency
and, 409
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Lipid-rich tissue, total RNA isolation
from, 207-208
Liquids
autoclaving of, 133, 134
in electrophoresis safety, 337
Liquid scintillation counter (LSC),
155
Logging conversations, 26-27
Long PCR, 303
Long term monitoring, in radioactive
work areas, 161
Low ionic strength samples,
measuring pH of, 90
Low melting point (LMP) agarose,
DNA isolation from, 190
Lowry assay, 109
Low speed centrifuges, 57
Low-stringency washes, in
hybridization, 434-435
Luminescent labeling, in
hybridization experiments, 406
Lumps, in agar media, 137-138
Lyophilization, concentrating
radioactive solutions via, 164—
165
Lyophilized nucleotides
purity of, 269-270
stability of, 270-271
Lysis
in DNA extraction, 173, 175-176
in gene expression, 479-480
in plasmid purification, 180-182
in RNA purification, 215
of yeast cells, 209
Lysis buffers
in DNA extraction, 173
in DNA purification, 169
Lysozyme, cell disruption via, 217,
218

Macroarrays, of hybridization
membranes, 415
Magnesium chloride, optimizing for
PCR, 303, 304, 306
Magnetic forces, as affecting balance
accuracy, 53
Magnetic samples, as affecting
balance accuracy, 53
Mammalian cells
disruption of, 216-217
minimizing degradation of RNA
from, 214-215, 216-217

Index

Manton-Gaulin lysis method, 480
Manuals
in pipette testing, 74
in troubleshooting, 64
Manufacturers
of custom products, 18, 19
expiration dates from, 22
purity of reagents from, 39
Manufacturing, 13, 14
of polynucleotides, 282-283
Marcy, Alice, 491
Martin, Lori A., 197
Material requirements
controlling, 7-8
data reliability and, 6-7
Mean volume, of pipettes, 75
Mechanical stress
in DNA extraction, 173
in DNA purification, 169
Media preparation facilities, 132
Media preparation staff, 132133
Media room, labware sterilization in,
136
Medium emitters, autoradiography
film and, 439
Megabase DNA fragments, from
genomic digests, 248-255
Membranes. See also Dry
membranes; Hybridization
membranes; Nitrocellulose
membranes; Nylon membranes;
PVDF (polyvinyl difluoride)
membranes; Transfer
membranes; Wet membranes
baking, 422
functional, 417
multiple, 432
in protein expression, 468-469
stripping and, 389
with Western blotting, 379-380
2-Mercaptoethanol (2-ME)
radioisotopes in, 147
stripping via, 389
Mercury, as disinfectant, 131
Methods and Reagents bulletin board,
13
Methylases, in genomic digests,
248-250, 250-251, 252-255
Methylation, in genomic digests,
248-255
Methylation sensitivity, of restriction
enzymes, 231



Microarrays
of hybridization membranes, 415
storage phosphor imagers and, 443
Microbalances, 51
Microbes. See also Biosafety
accidental self-inoculation with, 123
decontamination of, 130-132
safe handling of, 126-128
Microbial contamination
of buffers, 38
of laboratory water, 45-46
in microbiology labs, 120-121
preventing, 124-125
Microbial culture spills, in biosafety,
123
Microbial mix-ups, in experiments,
124,125
Microbial strains, maintaining,
125-126
Microbial suspensions, proper
handling of, 122
Microelectrodes, in pH meters, 86
Microorganisms, as biohazards, 114—
117
Migration, of nucleic acids in
electrophoresis, 356
Millirem (mrem), 159
Minetti, Cica, 267
Misincorporation of nucleotides,
troubleshooting, 321
Moisture
as affecting balance accuracy, 51
in refrigerated centrifuges, 66
Molar extinction coefficient (g),
calculating, 276-277
Molarity, of radioisotopes, 154
Molecular weight markers, for
electrophoresis gels, 363-364
Molecular weights (MWs)
of DNA samples, 168
of polynucleotides, 285
pre-stained standards and protein,
364-365
of proteins, 363-368, 374
SDS-PAGE and, 345, 346
2-D gels and, 365-366
Western blotting and, 365
Moles
of radioisotopes, 154-155
storage phosphor imagers and, 444
Money
in doing research, 9. See also Costs

Monochromatic light, in
spectrophotometry, 105

Monoclonal antibodies, for Western
blotting, 384

“Moonsuits,” in biosafety, 117

Motivation

for doing science, 8, 9
of sales representatives, 16

Mouse, eukaryotic expression with,
504

Mouth pipetting, 122

mRNA, purification of, 198-201, 212.
See also Poly(A)-selected RNA

Multiple proteins, eukaryotic
expression of, 529

Multiple-step procedures, with
restriction enzymes, 260-262

Multiple-step reactions, in genomic
digests, 248-255

Municipal water, organic compounds
in, 45-46

Mutations, in baculovirus experiment,
531-532

Mycobacterium tuberculosis, as
biohazard, 117, 128, 130

Mycoplasma contamination, in
eukaryotic expression, 512-513

N,N’-Methylenebisacrylamide
crosslinker, 339
National Center for Infectious
Diseases (NCID), 115
National Institute of Standards and
Technology (NIST)
calibration buffers from, 83-84
spectrophotometry standards from,
99
Native PAGE, 337, 348-349
detergents for, 354-355
electrical power for, 350-353
SDS-PAGE versus, 345-348
standardized gels for, 363
Near-vertical rotors, for centrifuges,
63
Negative controls, in polymerase
chain reactions, 308-309
Neisseria gonorrhoeae, as biohazard,
116
Neoschizomers, restriction enzymes
as, 227
Nernst equation, pH meters and, 77,
81-82
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Neurotoxin, acrylamide as, 335. See
also Toxicity
Neutral density filters, for
spectrophotometers, 99
Nicking assay, for restriction
endonucleases, 234
Nitrocellulose membranes
in hybridization experiments, 414,
416
sterilization of, 417-418
transfer buffers for, 418-419
UV crosslinking with, 422
with Western blotting, 379-380
Nitrogen gas, concentrating
radioactive solutions via, 164-165
Noise, in spectrophotometers, 99-100
Nomenclature
for nucleotides, 268-269
of polynucleotides, 281-282
Nonfat dry milk
as blocking agent, 381
as hybridization buffer, 429
Nonliquids, autoclaving of, 133-134, 134
Non-NIST-traceable buffers, 83-84
Non-phenol based methods, of RNA
purification, 206
Nonradioactive labeling
for autoradiography film, 440
in hybridization experiments, 405,
406, 409413
stability of, 411
Nonrefillable electrodes, in pH
meters, 87
Normal serum, as blocking agent, 381
Northern blot analysis, in eukaryotic
expression troubleshooting, 518
Northern hybridization, in RNA
purification, 198, 199-200, 203
Nose cones, of pipettes, 69, 70
Notl endonuclease, in genomic
digests, 248-250
N-terminal signal sequences, in
protein expression, 468—469
NTPs, nomenclature of, 269
Nuclear Regulatory Commission
(NRC)
licenses to handle radioisotopes
from, 143-144
radioactive shipment regulations
by, 152
Nuclease protection, in RNA
purification, 200, 203

Index

Nuclease-rich tissue, total RNA
isolation from, 208
Nucleases, DNA contamination with,
169,172
Nucleation, hybridization times and,
426
Nucleic acid purification, 173-174. See
also DNA purification
interference with, 169-171
methods of (table), 188-189
via centrifugation, 57
Nucleic acid-rich tissue, total RNA
isolation from, 208
Nucleic acids. See also DNA samples;
Plasmids; RNA
constant current separation of, 352
crosslinking, 422-424
elution from gels, 357, 358-359
ethidium bromide and, 363
hybridization of, 401453
precipitation of, 173-174
spectrophotometry of, 96, 104,
105-106
stability of radiolabeled, 157-158
stains for (table), 360
Nucleic acid transfer, 418-421
from agarose gels, 418-420
dry versus wet membranes for,
420-421
optimizing, 421
Nucleotide concentration, in
polymerase chain reactions, 303
Nucleotide quality, optimzing for
PCR, 305
Nucleotides, 268-278. See also
Oligonucleotides;
Polynucleotides
absorption maxima of (table), 272
affecting PCRs, 303-305
monitoring degradation of, 272-273
nomenclature of, 268-269
purity of, 269-270, 272-273
quantitating volumes of, 273-275
stability of, 270-271, 275, 276
storing, 270-271
thermocycling of, 275, 276
troubleshooting in PCRs, 321
Nylon filters, as membrane supports,
415
Nylon membranes
in hybridization experiments, 414,
416



sterilization of, 417-418
transfer buffers for, 418-419

Obermoeller, Dawn, 197
Occupational Health and Safety
Office (OSHA), decontamination
rules from, 139-140
“Old-timers,” learning from, 4
Oligo(dT)-cellulose
regeneration of, 211-212
in RNA purification, 210-212
Oligonucleotides, 278, 279-281
in Achilles’ heel cleavage, 253
batch variation among, 284
extinction coefficients of, 108
labeling in hybridization
experiments, 404
lyophilizing, 281
polynucleotides versus, 281-282
purity of, 279
quantitating, 279-280
in Southern blotting, 244
stability of, 280
storing, 280
One-step mRNA (poly(A) RNA)
purification, 209
Optical density (OD), absorbance
versus, 275-277
Orders, acknowledging, 19
Organic compounds, in water, 45-46
Organic solvents, in DNA
precipitation, 175-176
O-rings, with pipettes, 69, 70
Overlabeling, in hybridization
experiments, 409
Overlaying gels, in electrophoresis,
341
Overnight assay, for restriction
endonucleases, 234

Paper, as autoclave wrapping, 134
Pareto principle, 15-16
Passive nucleic acid transfer, 418
Path length, absorbance and, 286
Pathogenic microbes, as biohazards,
114-117, 126-128
Patience
in doing research, 9
in hybridization experiments, 401
PCR cyclers, 309-310
PCR products, in complex digests,
239-240

PCRs (polymerase chain reactions),
292-322
BLAST searches for, 314, 328
buffers in, 305-306
computer software for, 327, 328
described, 292-293
evaluating DNA polymerases for,
296-303
long, 303
nucleotides affecting, 303-305
planning experiments using,
293-296, 296-315
plasmid DNA for, 327
positive and negative effectors of
(table), 296, 297-300
primers affecting, 303-305
primers for, 327
sample preparation for, 311-312
troubleshooting, 315-322
Web sites for, 328-329
PCR strategies
developing, 293-296, 296-315
in RNA purification, 200
troubleshooting, 221-222
weak links in, 295-296
PDA (piperazine diacrylamide), as
crosslinker, 338
Peer-reviewed journals, 5
Pelleting, 56, 57, 65
improving, 66-67
Pellets, problems with RNA, 220-221
Peptide electrophoresis, buffer
systems for, 350
Percent C (%C), in electrophoresis,
341
Percent gels, 345-346
Percent T (%T), in electrophoresis,
341
Personal computers (PCS), with
spectrophotometers, 95
Pfannkoch, Edward A., 31
pH
adjusting buffer, 37
of agar media, 137-138
buffer control of, 32-33, 34-35
buffer storage and, 38
of deionized water, 43
of 18MQ water, 44
of hybridization buffers, 429
initial, 44
pK and, 33
for sequential double digests, 243
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of stock solutions, 37
of transfer buffers, 419
pH adjustment
in buffering, 36
quantitating nucleotide solutions
via, 274
pH calibration curve, 81
Phenol
in complex digests, 240-241
as disinfectant, 131
in DNA precipitation, 176
in DNA purification, 170
in drop dialysis, 258
in exonuclease contamination, 261
in RNA purification, 204-206
toxicity of, 120
Phenol derivatives, as disinfectants,
131
pH gradients, for electrophoresis gels,
366-368
pH meters, 77-94
accuracy of, 87-89, 90
autobuffer recognition with, 82-83
buffers for, 83-84, 89
calibrating, 81, 82-83, 83-84, 87-89,
90, 92
cleaning, 91
combination electrodes in, 86-87
electrodes in, 77-79, 85-87, 87-89
field measurements with, 90
fill holes for, 80
fill solutions for, 79-80
junctions in, 78-79, 80
maintenance of, 91-92
measurement with, 81-82, 90
microelectrodes in, 86
Nernst equation and, 77, 81-82
nonrefillable electrodes in, 87
operation of, 80-81
“ready” indicator with, 85
reference electrodes in, 77-78
refillable electrodes in, 87, 93
resolution of, 85
response time of, 93
sensing electrodes in, 77
service calls for, 94
temperature compensation for, 84—
85
testing, 92
troubleshooting, 92-94
Phosphate buffers, in DNA
purification, 170

Index

Phosphate groups, in polynucleotides,
287
Phosphorus radioisotopes, 157-158,
161
autoradiography film and, 438, 439
as radioactive waste, 158
shielding for, 163
signal strength of, 406
Photometric accuracy, of
spectrophotometers, 96-97
Photometric reproducibility, of
spectrophotometers, 99
Photons, autoradiography film and,
436
Physical hazards, in microbiology
labs, 120
pl
pH gradients and, 366-368
2-D gels for determining, 365-366
Pichia methanolica, eukaryotic
expression with, 505-506
Pichia pastoris, eukaryotic expression
with, 505-506
Pipettes, 67-77
calibrating, 68, 70-77
cleaning, 69, 70
leaks in, 69, 71-72
maintenance of, 68-69, 70-71
monitoring performance of, 71-77
parts of, 71
proper use of, 122
selecting, 67-68
techniques for using, 68
troubleshooting, 68-69, 77, 78
types of, 67
Pistons, with pipettes, 68, 70, 71, 77
pK, pH and, 33
Planning, 2-9
good fortune and, 4
Plant measurements, with pH meters,
90
Plant tissue
disruption of, 217
minimizing degradation of RNA
from, 217
Plaque transfers, 421
Plasmids
centrifugation of, 63-64
in complex digests, 240
as expression vectors, 462463
in polymerase chain reactions, 308,
309



preparation for PCRs, 327
purification of, 180-184
Plastic, as shielding, 163
Plastic cuvettes, for
spectrophotometers, 100
Plastic materials, in autoclaves, 135
Plates, streaking of, 122
Poly(A)-selected RNA, purification
of, 198-201, 209-210. See also
mRNA
Polyacrylamide Gel Electrophoresis
(PAGE)
buffers for, 349-350
Catalyst concentration, 343
Catalyst potency, 342
DNA isolation via, 187
electrical power for, 350-353
isoelectric focusing versus, 346-348
native versus SDS, 345-348
protein resolution with, 348
selecting gels for, 337-345, 345-
348
successful native, 348-349
Polyadenylation regions, in eukaryotic
expression, 507-508
Polyclonal antibodies, for Western
blotting, 383
Polyclonal selection, in eukaryotic
expression, 513-514
Polyethylene glycol (PEG), in
plasmid purification, 181
Polymerization
of acrylamide, 338, 339
reproducible, 341-343
Polynucleotides, 281-288
length variation among, 284
manufacture of, 282-283
molecular weights of, 285
nomenclature of, 281-282
oligonucleotides versus, 281-282
phosphate groups in, 287
quantitating, 284-285, 285-286, 287
solutions of known concentration
of, 285-286
storing, 287-288
structural uncertainty among, 283
Polysaccharide-rich tissue, total RNA
isolation from, 207-208
Polystyrene cuvettes, for
spectrophotometers, 100
Poorly labeled bottles, reagents in,
42

Pore size
in electrophoresis, 339-341
of hybridization membranes, 415
Positive controls, in polymerase chain
reactions, 308-309
Positive displacement pipette, 67
Post PCR detection strategy, 316
Power. See Electrical power
Power supply parameters, for PAGE
(table), 351
Prasauckas, Kristin A., 49, 55
Precision, of pipettes, 76
Prehybridization times, in
hybridization, 426
Preparation, of reagents, 40
Preparing electrodes, 87-88
Primary antibody
problems with, 395
for Western blotting, 383-384
Primary decomposition, of
radioisotopes, 156
Primer concentration, in polymerase
chain reactions, 303-305
Primer matrix studies, 304-305
Primers
computer software for selecting,
313,327
optimum lengths of, 313
in polymerase chain reactions,
303-305, 312-315
troubleshooting PCR, 320
Primer testing strategy, with
polymerase chain reactions, 315
Priority check lists, for PCR projects,
293-295
Probe concentration, for
hybridization, 425-426
Probes
denaturing of, 412
in hybridization experiments, 402,
407-408
purification of, 413
reuse of, 412
storage of, 411
Probe templates, in hybridization
experiments, 402
Problem reduction, 2
Problem resolution, failed, 28
Problems. See also Global problems;
Technical problems
with acrylamide polymerization,
342-343
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with baculovirus experiment,
530-532

with big companies, 12-13

with buffers, 34-35

with centrifuge rotors, 62, 63

with centrifuges, 64-67

with centrifuge tubes, 61

with cloning, 231

with crosslinking, 423

data gathering for, 21-22

defining, 20

describing to suppliers, 27

with discontinuous buffer systems,
349-350

with electrophoresis protein sample
preparation, 353-355

with Escherichia coli protein
expression, 480-486

with eukaryotic expression, 517-521

explanations for, 20-21

in hybridization experiments,
448-453

from incomplete procedural
information, 37

with methylation, 231

with pH meters, 91-92, 92-94

with pipettes, 68-77, 78

with polymerase chain reactions,
315-322

preventing, 19-20

with radioactive shipments, 151-153

with restriction enzymes, 255-262

with RNA purification, 220-222

six steps to solve, 20-23, 23-25

with small companies, 12-13

solving, 19, 20-23, 23-25

with storage phosphor imagers,
447448

suppliers in solving, 25-26, 26-29

from water leaks, 4647

with Western blotting, 389-396

Procedural information, for buffer

pH adjustment, 37

Procedures

for buffer pH adjustment, 37
modifying, 19-20, 22-23

Products

changes in, 14

manufacture of identical, 14
modifications to, 27
ordering custom, 18-19
performance of, 13-14

Index

reliability of, 14
testing applications of, 13
troubleshooting absence of PCR,
315-317, 319-320
troubleshooting wrong PCR,
318-319
Programming, cycling parameters
and, 310
Projects
completing, 4, 296-315
defining, 2, 293-296
successful, 4
Prokaryotic promoters, 462-465
characteristics of (table), 463
leakage from, 464
stability of, 464-465
strong, 463
Promoters, 507. See also Expression
vectors; Prokaryotic promoters
with baculovirus, 524
strengths of (table), 507
Proofreading activity, with
polymerase chain reactions, 302
Proteases, 470
Protective clothing, for biosafety,
118-119
Protective gloves, for biosafety, 119
Protein A
problems with, 396
reactivity of, 386
secondary antibodies and, 384
Proteinases, in DNA extraction, 173
Protein digestion, problems with,
485-486
Protein expression systems
selecting, 465-475
troubleshooting, 480486
working with, 475-480
Protein G
reactivity of, 386
secondary antibodies and, 384
Protein quantitation assays, 109-110
Protein resolution, with composite
gels, 347-348
Proteins, 374-375
absorbance data and concentration
for, 108-109
antibodies against, 378
databases for identifying, 367
elution from gels, 357, 358-359
for eukaryotic expression, 493—496,
501-502



in eukaryotic expression
troubleshooting, 518
expressing glycosylated, 528
expressing more than one, 529
expressing secreted, 527-528
functionality of, 470
molecular weights of, 363-368
in native PAGE, 348-349
post-translational modification of,
469
in protein expression systems,
468-470
quantifying stained, 361-362
in RNA preparations, 202
solubility of, 481483
stability of radiolabeled, 157-158
stains for (table), 360
stripping and reprobing and,
388-389
structural changes to, 470
toxicity of, 469-470
washing glassware for, 137
Western blotting of, 363
Protein samples, preparing for
electrophoresis, 353-355
Protein size, in gene expression, 467
Protozoa, safe handling of, 126-127,
128
Pseudogenes, in polymerase chain
reactions, 313
Pulsed field electrophoresis, preparing
genomic digests for, 245-247
Purchasing radioisotopes, 147-148
Purification
after eukaryotic expression, 530
with fusion systems, 472
of polynucleotides, 284-285
of probes, 413
via centrifugation, 55-57
Purity. See also High purity samples
of eukaryotically expressed
proteins, 502
of nucleotides, 269-270, 272-273
of oligonucleotides, 279
of reagents, 39-40, 343-345
of Western blotting antibodies,
383-384, 385
PVDF (polyvinyl difluoride)
membranes
in hybridization experiments, 414,
416
with Western blotting, 380

Quality control, with Western
blotting, 379
Quality control assays, for restriction
endonucleases, 234-235
Quality control data, for restriction
enzymes, 233-235
Quantitating ability
membranes for, 417
of storage phosphor imagers,
443-445
of Western blotting, 377-378
Quantitating nucleotides, 273-275
Quantitating oligonucleotides,
279-280
Quantitating polynucleotides,
284-285, 285-286
with polymerase chain reactions,
298-299
Quantitating radioactivity, 155
Quantitating stains, 361-362
Quantity needs, 18
Quartz filters, for
spectrophotometers, 99
Quaternary ammonium compounds,
as disinfectants, 132

Radiation dose
from Bremsstrahlung, 152
minimizing, 162-164
“Radiation equivalent man” (REM),
159
Radiation exposure, 159-164
measuring, 159
minimizing, 162-163, 164
monitoring, 159-161
Radiation safety officers (RSOs), 144,
163, 164
in monitoring radiation exposure, 161
radioactive shipments and, 150-152
radioactive waste disposal and, 158
Radioactive concentration, 164—-165
molarity and, 154
of radioisotopes, 145-146
shelf life and, 149
in storing radioisotopes, 157
Radioactive detection method, with
Western blotting, 375-376, 379
Radioactive labeling
for autoradiography film, 438-440
in hybridization experiments,
405406, 409413
stability of, 411
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Radioactive materials. See also
Radioisotopes
certification for handling of,
143-144
licensing for handling of, 143-144
safety with, 133, 142-165, 166
shelf life of, 148-149, 149-150
storing, 156-159
ten fundamental rules for handling,
142-143
Radioactive shipments, 150-153
arrival of, 150-151
problems with, 151-153
wipe test of, 151-152
Radioactive waste, disposal of,
158-159
Radioactive work areas
monitoring dosage in, 161
organizing, 164
Radioactivity. See also Specific activity
quantitating, 155
shelf life of, 148-149, 149-150
units of, 145-146n
Radioisotopes
autoradiography film and, 438-440
decay of, 148-150, 155, 156-159
describing radioactivity of, 145-146
designing experiments with,
153-155
handling, 159-165
handling shipments of, 150-153
label location of, 146
licenses to handle, 143-144
maximizing lifetime of, 156-157
minimizing radioactive dose from,
159-165
ordering, 147-148
physical properties of common
(table), 166
selecting, 144-147
shelf lives of, 149-150
shielding for, 163
signal strengths of, 406
in solvents, 146-147
stability of, 157-158
storing, 156-159
Radiolytic decomposition, 148-150
causes of, 156
compensating for, 150
measuring, 155
Radionuclides. See Radioactive
materials; Radioisotopes
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Radius, of centrifuge rotors, 58-59
Ramp times, for polymerase chain
reactions, 310
Rat, eukaryotic expression with, 504
Rate-zonal centrifugation, 55-56
rotors for, 57
Reaction time, for complex digests,
242
Reaction vessels, for polymerase
chain reactions, 311
Reaction volume, for complex digests,
241
“Ready” indicator, of pH meters, 85
Reagents, 39-47
contaminated, 39
DEPC treatment and, 214
eukaryotic expression of, 493, 494,
495-496, 501-502
grades of, 39
judging purity of, 39-40
new from manufacturer, 39
from opened containers, 39
preparation of, 40
prepared by others, 40
purity of, 343-345, 362
refrigeration of, 4142
secondary, 384-387
storage of, 39, 40-41, 41-42
water for, 42—-47
Real time PCR detection strategy,
316
REBASE database, 227
RecA-assisted restriction
endonuclease (RARE), with
Achilles’ heel cleavage, 253—
255
Recognition sites, in genomic digests,
248
Recombinant baculovirus system,
522-524
preparing, 524
Recombinant DNA methods, with
restriction enzymes, 226
Recombinant gene expression,
492-493. See also Eukaryotic
expression; Gene expression
Records, of radioactive waste
disposal, 158
Reducing agents, with simple digests,
239
Reference date, for radioisotopes,
148, 149-150



Reference electrodes
with pH meters, 77-78
in pH meters, 80
Refillable electrodes
in pH meters, 87, 91-92, 93
storage of, 91-92
Refrigerated centrifuges,
troubleshooting, 66
Refrigerators, storing reagents in,
41-42
Refrigerator shelves, storing reagents
on, 42
Regeneration, of oligo(dT)-cellulose,
211-212
Regulating eukaryotic expression,
509-510
Reimbursement, for company
liability, 28
Relationships, with sales
representatives, 16-17
Reliability
of balances and scales, 54-55
of data, 6-7
of products, 14
of reagents, 3940
of suppliers, 13
Remeta, David, 267
Replication, data reliability and, 6
Reporting, of research results, 8-9
Reprobing
in hybridization, 432-433, 433434
in Western blotting, 379, 380, 388-389
Reproducibility
of DNA purification methods, 169
in electrophoresis, 341-343
improving in electrophoresis, 353
with polymerase chain reactions, 298
of storage phosphor images, 443
Reproduction, of research results, 8
Research
defending, 8-9
motivation for doing, 8, 9
reporting of, 8-9
sales representatives in, 15-16
successful, 5-9
Research planning, 3
reporting results and, 8
Research style, 2
Resins, in RNA purification, 210
Resolution
of autoradiography film, 438
improving in electrophoresis, 353

of labels, 405-406
of pH meters, 85
of spectrophotometers, 97-98
of storage phosphor imagers,
441-442, 446
Resources, in project planning, 2-3
Response time, of pH meters, 93
Restriction endonucleases
properties of, 232-236
quality control assays for, 234-235
star activity of, 229-230
Restriction enzymes, 226262
altering specificity of, 248-250
commercially available, 226-227
complex digests with, 239-244
costs of, 227-228
double digests with, 242-244
easily used, 229
genomic digests with, 244-255
methylation sensitivity of, 231
quality control data for, 233-235
restriction endonucleases as,
232-235
selecting, 229-231
shipments of, 259-260
simple digests with, 236-239
site preference of, 230
stability of, 236
titer assays for, 255-259
transformation failures with, 260-262
troubleshooting, 255-262
Restriction length fragment
polymorphism (RFLP) analysis,
226
Restriction sites, creating rare or
unique, 247-255
Reuse, of oligo(dT)-cellulose, 211-212
Reverse dot blots, in RNA
purification, 200
Reverse osmosis, water purification
via, 43-44
Review, data gathering and, 5
Ribogreen dye, quantitating dilute
RNA via, 219
Ribonuclease protection assays, in
RNA purification, 201, 203
Ribonucleotides
nomenclature of, 269
quantitating solutions of, 273-275
Riis, Peter, 373
Ring badges, monitoring radiation
exposure with, 161
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RNA. See also Nucleotides;
Oligonucleotides;
Polynucleotides

centrifugation of, 63

as hybridization target, 402

solutions of polymers of, 287-288

storage of, 214-215, 219, 222
RNA purification, 198-222

integrity of RNA from, 202-203

lysis in, 215

maximizing yield from, 212-219

pauses during, 218

predicting yield from, 201-202

storing RNA from, 219

strategies for, 198-212

troubleshooting, 220-222

RNA sample preparation, for
polymerase chain reactions, 312

RNase-free techniques, 212-214

RNase inhibition, 215

RNases

DNA contamination with, 169

in DNA extraction, 173

RNA contamination with, 212-213

in RNA degradation, 214,215, 217,
219

Robinson, Derek, 225

Room temperature storage, of
reagents, 40

Rotor identification codes, for
centrifuges, 62

Rotors, for centrifuges, 57, 58-61,
62-63, 64

RT-PCR technique, 314

in RNA purification, 200, 201, 202,
203
troubleshooting, 221-222, 321-322
RTPs, nomenclature of, 269

Saccharomyces cerevisiae
as biohazard, 115, 128
recognition sites in, 248
S-adenosylmethionine, in simple
digests, 239
Safety
with acrylamide, 334-336
with biological materials, 114-140
electrical, 336-337
with radioactive materials, 133,
142-165, 166
Safety equipment, for biosafety, 119
Safety glasses, 118-119

Index

Sales representatives, 14-18
expectations of, 15-16
functions of, 15
leverage via, 17-18
motivations of, 16
for pH meters, 94
relating to, 16-17
Salmonella typhi, as biohazard, 114,
115
Salmonella typhimurium, recognition
sites in, 248
Salt pellets, in RNA purification,
205-206
Salts
as buffers, 33, 35
in DNA precipitation, 174-175, 185,
189
in hybridization buffers, 427,
428-429
for sequential double digests, 243
for Western blotting buffers, 382
Sample collection, minimizing RNA
degradation during, 214-215
Sample concentration
absorbance and, 104-105, 108-109
in spectrophotometry, 103
Sample disruption, minimizing RNA
degradation during, 215-218
Sample handling. See also DNA
samples; High purity samples;
Hygroscopic samples; Low ionic
strength samples; Magnetic
samples; Semisolid samples;
Viscous samples
as affecting balance accuracy, 55
with pH meters, 93-94
in Western blotting, 382-383
Sample location, as affecting balance
accuracy, 55
Sample matrix, for pH meters, 85-86
Sample preparation, for polymerase
chain reactions, 311-312
Sample volumes
of cuvettes, 100
for pH meters, 86
for spectrophotometers, 95
Scales, 51-55
calibrating, 55
Scaling up
of eukaryotic expression, 514-515,
527
of gene expression, 478-479



Scheduling
adhering to, 7
in project planning, 4
Schlieren, in acrylamide
polymerization, 342
Science, motivation for doing, 9
Scientific literature, 5-6
Scientists, companies and, 12
Scientist Web site, 14
Scintillation counters, 155
Screens, for storage phosphor
imagers, 444, 445-447
SDS-PAGE, 337, 338, 349
electrical power for, 350-353
native PAGE versus, 345-348
problems with, 480-481
standardized gels for, 363
Sealed containment rooms, in
biosafety, 117
Secondary antibodies, 384
problems with, 395
Secondary decomposition, of
radioisotopes, 156
Secondary reagents
problems with, 395
species specificity in, 385
in Western blotting, 384-387
Secondary structures, in gene
expression, 467
Secreted proteins, expressing, 527-528
Sedimentation coefficient, 55-56
Self-decontamination, 132
Self-inoculation, accidental, 123
Self-monitoring, in radioactive work
areas, 161
Semimicro balances, 51
Semisolid samples, measuring pH of,
90
Sensing electrodes, in pH meters, 77,
80
Sensitivity
of autoradiography film, 438
of direct versus indirect labeling,
410
of hybridization experiments, 403
with polymerase chain reactions,
299-300
of storage phosphor imagers,
441-442, 445
in Western blotting, 377
Sequence information, for eukaryotic
expression, 499

Sequencing cells, constant power
electrophoresis with, 352-353
Sequencing gels, constant power
electrophoresis with, 352
Sequential double digests, 243-244
Serial numbers, for products, 25
Serum
as blocking agent, 381
in eukaryotic expression, 511-512
Service calls
for balances, 55
for centrifuges, 64-66
for pH meters, 94
for spectrophotometers, 106
Service engineers, for pH meters, 94
Sharps, proper disposal of, 120
Shatzman, Allan R., 491
Shearing, in DNA purification, 169
Shelf life, 22
of acrylamide, 336
of hybridization buffers, 431-432
of labeled probes, 411
maximizing purified DNA, 172
of membranes after crosslinking,
423-424
of nucleotides, 270-271
of oligonucleotides, 280
of radioisotopes, 149-150, 156~
157
of reagents, 40
of restriction endonucleases, 232
of restriction enzymes, 228
Shelves, storing reagents on, 40, 42
Shielding, in minimizing radiation
exposure, 163
Shigella flexneri, as biohazard, 115
Shipments, of restriction
endonucleases, 232, 259-260. See
also Radioactive shipments
Short term monitoring, in radioactive
work areas, 161
Shower, for biosafety, 119
Side-by-side comparisons, 26
Signal duration
in hybridization experiments, 407
in Western blotting, 377
Signal sequences, in protein
expression, 468-469
Signal smears
in electrophoresis, 356-357
in genomic digests, 244
nuclease contamination and, 169
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in polymerase chain reactions,
317-318
troubleshooting, 222
Signal strength, of labels, 405-406
Silica resins, in DNA extraction,
176-178, 186, 190
Silver/silver chloride reference system
for pH meters, 77
Simple digests, 236-239
modifying reaction conditions in,
237-239
Simple two-fold titration,
troubleshooting with, 255-257
Simultaneous double digests, 242243
Single-beam spectrophotometers, 95
Single-coated autoradiography film,
438
Single nucleotide polymorphisms
(SNPs), polymerase chain
reactions for finding, 313
Single-stranded DNA, A, values for,
278
Single-stranded markers, in
electrophoresis, 356, 364
Single-stranded nucleic acid polymers
nomenclature of, 281-282
solutions of, 288
Single-vector systems, for eukaryotic
expression, 510
Site preference, of restriction
enzymes, 230
Six problem-solving steps, 20-23
example of, 23-25
Skin keratin, electrophoresis band
from, 368
Slides, preparation of, 121
Small companies, 12-13
Smeared signals
in electrophoresis, 356-357
in genomic digests, 244
nuclease contamination and, 169
in polymerase chain reactions,
317-318
troubleshooting, 222
Smith, Tiffany J., 197
Sodium phosphate buffers, in DNA
purification, 179
Software
for BLAST searches, 328
for selecting primers, 327
for storage phosphor imagers, 444
Solubility, of proteins, 481483

Index

Solubility problems, in baculovirus
experiment, 532
Solution nucleotides
purity of, 269-270
stability of, 270-271
Solutions
quantitating dilute RNA, 218-219
RNase-free, 213
Solvents
radioisotopes in, 146-147
water as, 44
Sonication, in DNA extraction, 173
Southern blotting, 244, 449-453
Species specificity, in secondary
reagents, 385
Specific activity, of radioisotopes,
145-146, 153-154. See also
Radioactivity
Specificity, with polymerase chain
reactions, 297
Spectinomycin, in plasmid
purification, 182
Spectral bandwidth resolution, of
spectrophotometers, 97-98
Spectrophotometers, 94-110
accuracy of, 96-97, 101-103,
103-104, 104-105, 105-106
calibrating, 96-97, 98-100
computers with, 95
cuvettes for, 100
light sources for, 95-96
limitations of, 102-103
maintenance of, 101, 107
operating, 107-110
resolution of, 97-98
selecting, 94-98
service calls for, 106
types of, 95-96
wavelength range of, 96
Spectrophotometry
quantitating dilute RNA via,
218-219
quantitating nucleotide solutions
via, 273,275
troubleshooting RNA, 221
Spectroscopy, quantitating nucleotide
solutions via, 273, 275
Spending limits, 18
Spills
in biosafety, 123
in centrifuges, 66
Spin columns, in RNA purification, 211



Spinner flasks, in eukaryotic
expression, 514
Spinning vacuum chambers,
concentrating radioactive
solutions via, 164—-165
Spodoptera frugiperda, in eukaryotic
expression, 503, 525
Spore-forming filamentous fungi, safe
handling of, 127-128
Spun column chromatography
through gel filtration resins, in
DNA purification, 178-179,
184-185
Spyro Ruby stain, 359
Stability. See also Heat stability
of cell proteins, 464—465
of labeled probes, 411
of nucleotides, 270-271, 275, 276
of oligonucleotides, 280
of radioisotopes, 157-158
of restriction enzymes, 236
of spectrophotometers, 99-100
Stable buffers, 37-38
Stable expression systems, for
eukaryotic expression, 504-506
Stains
high background, 362, 395-396
for nucleic acids (table), 360
for nucleic acid transfer, 419-420
problems with, 395
for proteins (table), 360
selecting for electrophoresis,
357-363
Standard deviation, calculating, 75-76
Standards
in experiments, 21
NIST and, 83-84
for protein quantitation assays,
109-110
for spectrophotometers, 98-100
Standards and guidelines, for pipette
calibration, 70-71
Staphylococcus aureus
as biohazard, 115-116, 131
preparing for pulsed field
electrophoresis, 245-246
Star activity, of restriction
endonucleases, 229-230
Start codons, in gene expression, 466
Statistics, data reliability and, 6
Sterilization, 116-117, 124-125. See
also Autoclaves

by media room, 136
of nitrocellulose and nylon
membranes, 417-418
of plastic materials, 135
Stevens, Jane, 49, 77
Stirred tank bioreactors, in eukaryotic
expression, 515
Stock solutions, buffers from, 36-37
Storage
of acrylamide, 336
of buffers, 37-38
of hybridization buffers, 431-432
of labeled probes, 411
of membranes after crosslinking,
423424
of microbial strains, 125-126
minimizing RNA degradation
during, 214-215
of nucleic acid polymers, 287-288
of nucleotides, 270-271
of oligonucleotides, 280
of pH meters, 91-92
of pipettes, 68
of purified DNA, 172
of purified RNA, 219, 222
of radioactive materials, 156-159
of reagents, 39, 40-41, 41-42
of restriction endonucleases, 232
of Western blots, 383
of Western blotting antibodies, 384
Storage conditions, as source of
problems, 21-22, 40-42
Storage phosphor imagers
dynamic range of, 442-443
erasure of, 447
in nucleic acid hybridization,
441-448
operation of, 441
problems with, 447-448
quantitative capabilities of, 443-445
resolution of, 441-442
screens for, 445-447
sensitivity of, 441-442
speed of, 441-442
Straight percent gels, 345-346
Stray light, as affecting
spectrophotometer accuracy, 97,
99
Streaking, 122
Strength, of hybridization
membranes, 414. See also Signal
strength
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Streptavidin
amplification and, 387-388
problems with, 395, 396
in Western blotting, 381-382,
386-387
Streptomyces achromogenes,
restriction enzymes from, 227
Stripping
in hybridization, 432-433
in Western blotting, 379, 380, 383,
388-389
Strong acids, in buffering, 36
Strong bases, in buffering, 36
Structure, of polynucleotides, 283
Subcloning, in eukaryotic expression,
500
Suboptimal growth conditions, in
baculovirus experiment, 530-531
Substrates, in complex digests, 239-241
Successful projects, 4
Successful research, 5-9
Sulfur radioisotopes, 157-158
autoradiography film and, 438, 439
shielding for, 163
signal strength of, 406
Supercoiled DNA, centrifugation of,
63-64
Suppliers, 11-29
communicating needs to, 18-19
contacting, 26-29
expectations of, 28
ordering custom products from,
18-19
problems with, 19-29
products from, 13-14
reliability of, 13
sales representatives of, 14-18
in solving problems, 25-26
working with, 12-14
Supplies, for biosafety, 119
Surgical instruments, autoclaving of,
134
Suspensions, proper handling of
microbial, 122
Swinging bucket rotor, 58, 59
SYBR Gold dye, 420
quantitating dilute RNA via, 219
SYBR Green dye, 420
quantitating dilute RNA via, 219
Synaptic complex formation,
restriction endonucleases and, 254
Synthetic polynucleotides, 281-288

Index

Tags
in eukaryotic expression, 515-517
with fusion systems, 472-474, 474475
Tap water, 42
organic compounds in, 45-46
Taq DNA polymerase
in DNA purification, 170-171
in polymerase chain reactions, 292
primers with, 313
Tagl methylase, in genomic digests,
250-251
Target pH, buffering toward, 33-34
Targets
for eukaryotic expression, 493-495,
501-502
of hybridization experiments, 402
Task planning, 2
TBE (Tris, borate, EDTA) buffer, in
DNA purification, 170
Technical problems, in project
planning, 3
Technical support, for pH meters, 94
TEMED potency, in acrylamide
polymerization, 342-343
Temperature
in acrylamide polymerization, 343
as affecting balance accuracy,
52-53,54-55
for autoradiography film detection,
440-441
for baking membranes, 422
in DNA precipitation, 174
in gene expression, 478
for hybridization, 424-425
nucleotides and, 275
pH meters and, 84-85, 86
during pipette testing, 73, 75
in plasmid purification, 180-181
for polymerase chain reactions,
302-303, 309-310
of restriction enzyme shipments,
259-260
storage phosphor imagers and, 446
in storing purified DNA, 172
in storing radioisotopes, 156-157
Temperature compensation, for pH
meters, 84-85
Template contamination, minimizing
in polymerase chain reactions,
306-308
Template modification, in polymerase
chain reactions, 312



Templates, troubleshooting PCR, 315
TenBroeck homogenizer, cell
disruption via, 216
Test liquids, in pipette testing, 73
Test points, in pipette testing, 74
Test volumes, in pipette testing, 74
Therapeutic proteins, eukaryotic
expression of, 493, 494, 496,
501-502
Thermal degradation, of nucleotides,
275,276
Thermocycling
nucleotide stability and, 275, 276
in polymerase chain reactions,
309-310
The Scientist Web site, 14
Thickness, of hybridization
membranes, 414-415
30-mer oligonucleotide, labeling in
hybridization experiments, 404
Tilt, as affecting balance accuracy, 53—
54
Time
autoclaving, 135, 136
for autoradiography film detection,
440
for complex digests, 242
in DNA precipitation, 174
in DNA purification, 168
for hybridization, 426427
for media culture requests, 137
in minimizing radiation exposure, 162
for signal detection, 406
for stains, 361
for storage phosphor imager
detection, 441-442
Tip immersion, of pipettes, 69
Tissue
accidental self-inoculation with, 123
isolating DNA from, 172-184
total RNA yield from, 201-202,
203-206, 207-209
Titer assays, troubleshooting with,
255-259
Toluene, radioisotopes in, 147
Top-loader balances, 51
Total RNA, purification of, 198-201,
203-206, 207-209, 212
Toxicity, of proteins, 469-470. See also
Neurotoxin
Transfection, in eukaryotic
expression, 513

Transfer buffers, for nucleic acid
transfer, 418-419
Transfer membranes, with Western
blotting, 379-380
Transfer vectors, selecting, 524-525
Transformation failures, with
restriction enzymes, 260-262
Transient expression systems, in
eukaryotic expression, 502-503
Transilluminators, crosslinking on, 422
Translation, with prokaryotic
promoters, 464
Translation termination, problems
with, 483484
Trichoplusia ni, in eukaryotic
expression, 503, 525-526
Trill, John J., 491
Triple helix formation, with Achilles’
heel cleavage, 253
Triple helix resins, in plasmid
purification, 183
Tritium
autoradiography film and, 438439
as radioactive waste, 158
shielding for, 163
signal strength of, 406
storage phosphor imagers for, 446
Troubleshooting. See Problems
Troutman, Trevor, 49, 51
Trypanosoma, as biohazard, 128
Tubes, for centrifuges, 61
Tungsten lamps, in
spectrophotometry, 107, 108
2-D gels, 365-366
pH gradients and, 366-368
2-kilobase DNA fragment, labeling in
hybridization experiments, 405
Two-phase extraction systems, for
DNA and RNA precipitation,
176
Two-step mRNA (poly(A) RNA)
purification, 209
Type A License of Broad Scope, for
handling radioisotopes, 143
Tyre, Thomas, 11, 267

Ultracentrifuges, 57
Ultramicrobalances, 51
Ultraviolet-visible (UV/Vis)
spectrophotometry. See
Spectrophotometers
Unexpected results, planning for, 3
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Unit definition
for restriction enzymes, 233
for storage phosphor imagers, 444
Upper management, directing
complaints to, 28-29
UV (ultraviolet) crosslinking, of
nucleic acids, 422
UV lamps
germicidal, 116
maintaining, 107
in spectrophotometers, 103

Vacuum baking, of membranes, 422
Variables, controlling, 7-8
Vented flammables cabinets, storing
reagents in, 40
Vertical rotors, for centrifuges, 63, 65
Vibration, in centrifuges, 66
Viral lytic systems, for eukaryotic
expression, 503-504
Viral production problems, in
baculovirus experiment, 531
Viruses, safe handling of, 126-127
Virus purification, 171
Viscous samples, measuring pH of, 90
Volatile nuclides, hoods for, 163
Volny, William R., Jr., 141
Volume range
of eukaryotic expression, 514-515
of pipettes, 67-68, 71-72
Volumetric flasks
in eukaryotic expression, 514
refrigerating reagents in, 41
Volumetric titration, troubleshooting
with, 257

Walking centrifuge, 66
Walsh, Paul R., 225
Wash buffers, for Western blotting,
382
Washing
in hybridization, 434-435
problems with, 395
in Western blotting, 382-383
Washing efficiency, in hybridization, 435
Wash solutions, in hybridization,
434-435
Waste, disposal of radioactive, 158-159
Waste decontamination, 139-140
Water, 42-47
grades of, 4244
leaks and, 4647

Index

microbial contamination of, 45-46
organic compounds in, 45-46
pH of, 44
as solvent, 44
Water purification, via reverse
osmosis, 43-44
Water purification systems, leaks in,
46-47
Water purity, in acrylamide
polymerization, 344
Wave Bioreactor, in eukaryotic
expression, 514-515
Wavelength accuracy, of
spectrophotometers, 96, 97, 99, 105
Wavelength range, of
spectrophotometers, 96
Wavelength reproducibility, of
spectrophotometers, 99
Weak acids, as buffers, 33
Weak emitters, autoradiography film
and, 438-439
Web sites
Biosci, 13
for polymerase chain reactions,
328-329
Weighing, quantitating nucleotide
solutions via, 274, 287
Western blotting, 374-397
amplification in, 387-388
antibodies in, 378
blocking in, 380-382
detection strategies with, 375-380
gene expression and, 477
molecular weight and, 365
primary antibody in, 383-384
proteins and, 374-375
reprobing in, 379, 380, 388-389
secondary reagents in, 384-387
setting up new methods for,
396-397
stained proteins and, 363
stripping in, 379, 380, 383, 388-389
troubleshooting, 389-396
washing in, 382-383
Western blotting troubleshooting
logic tree, 390-392
Wet membranes
in hybridization, 432
in nucleic acid transfer, 420-421
Wick junctions, in pH meters, 93
Wipe test, for radioactive shipments,
151-152



World Health Organization (WHO),
115

Xenon lamps, in spectrophotometry,
107
X rays
autoradiography film and, 439-440
in Bremsstrahlung, 152

Yeast
disruption of, 217
eukaryotic expression with,
505-506
minimizing degradation of RNA
from, 215, 217

total RNA isolation from, 208-
209
Yelling, 29
Yields
from fusion systems, 471-472
maximizing eukaryotic expression
protein, 529-530

Z factor, of pipettes, 75, 76

“Zippering up,” hybridization times
and, 426

Zonal centrifugation, 55-56

Zwitterionic detergents, for native
PAGE, 355

Zymolase, cell disruption via, 217
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