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Small colony variants, in Pseudomonas, 53-54
Solids retention time (SRT), 362, 370
Stapliylococens
accumulation factors, 69-73
accumulation-associated protein (AAP), 72-73
biofilm-associated protein (Bap), 73
intercellular adhesin locus (ica), 71-72
polysacchande intracellular adhesin (PIA),
69-70, 76
PS/A, 70-71
slime-associated antigen, 69
teichoic acids, 73
biofilm development, 64-78
CoNS (coagulase-negatve staphylococci), 277,
296, 298, 300, 303, 342, 345, 348
environmental conditions, 76-78
antbiotics, 77-78

ethanol, 77
iron, 77
magnesium, 77
OSImMOoUC stress, 77
oxygen, 76-77
hospital-acquired infections, 295-304, 306-307
phenotypic vanation, 75-76
primary attachment factors, 66-69
autolysin, 67-68
capsular polysaccharide adhesin, 67
MSCRAMMs (microbial surface components
recognizing adhesive matrix molecules),
68-6Y9
staphylococcal surface proteins (SSPs), 67
teichoic acids, 68
regulation of biofilm formation, 73-75
accessory gene regulator (agr), 74-75
alternative sigma factor B (sigB), 74 '
autolysis-related locus, 75
intercellular adhesion regulator (lcall), 73-74
in vivo models, 78
Staphylococcus aurens
antimicrobial resistance, 262
artificial joint infections, 349
biofilm development
accumulation factors, 70-72
environmental conditions, 76-77
phase variatnon, 76
prnimary attachment factors, 66, 6569
regulation, 74-75
study of, 65-66
in vivo models, 78
central venous catheter, 277
dermal infections, 342
endotracheal tube biofilm, 279
gynecologic infections, 345
hospital-acquired infections, 295-299, 301-304,
306-307
methicillin resistant (MRSA), 295, 296-299,
301-302
urinary catheter-associated infection, 295
intracardiac prosthetc devices, 278
peritoneal dialysis catheters, 278
peritonits, 345
polysaccharide intracellular adhesin (PIA), 176
transduction, 202
Staphylococas caprae, 68, 71
Staphylococcus camosus, 71, 176
Staphylococeus epidermidis
antmicrobial resistance, 256
artificial joint infections, 349
biofilm development, 64-78
accumulation factors, 69-73
environmental conditions, 76—78
phenotypic variation, 75-76
primary attachment factors, 6669
regulation, 73-75
study of, 6366




in vivo models, 78
Candida biofilms, 40
graft infections, 304
hollow microcolonies, 167
pentonitis, 345
polysaccharide intracellular adhesin (PIA), 176
prosthetic heart valve-associated infecnion, 295,
341
Staphylococcus lugdunensis, 298
Staphylococcus saprophyticus, 68, 71
Stenotroph ltophilia, 280
Stents, 343-344

Sterol composition, role of anamicrobial resistance in

fungal biofilms, 259260
Streptococcus constellatus, 100
Streptococcus gordonii
oral biofilms, 86-88, 90-91. 93, 101, 103, 105
signal autoinducer 2, 25
transformation, 194-195, 197, 201
Streptococeus mitis, 86, 88, 94, 104
Streptococcus mutans B
Candida bhiofilms, 40
oral biofilms, 100, 102-104, 106
polysaccharase, 180
transformation, 194-197, 199
Streptococeus eralis, 86-88, 91, 94, 106
Streptococcus parasanguinis, 100, 104
Streptococcus preumoniae
anamicrobial resistance, 256
otitis media, 350-351
transformation, 194—198
Streptococcus salivarius, 100, 104
Streptococeus sanguinis
fluorescent staining of biofilm, 306, 307
oral biofilms, 86, 88, 94, 106
Streptococeus thermophilus, 350
Streptomyces coelicolor, multicellular behaviors, 23
Structure, biofilm, 160-169
detachment and dispersal mechanisms, 166—167
EPS (extracellular polymenic substance), 164
factors relating to, 162164
historical aspects, 162
hollow microcolonies, 166-167

modility, role in biofilm formation and structure,

167-168
quantification of, 168-169
COMSTAT, 169
ISA (image structural analysis), 168
quorum sensing, 165-166
Studying biofilms, 379-403
choice of microorganisms, 380-384
examples, 381
mixed cultures, 383-384
monoculture studies, 381-383
future directions, 414-416
genencs, 396, 402403
growth of biofilms, 383400
industrial applications, 391-393
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laboratory techniques, common, 393-400
medically important biofilms, 387-391
in natural environment, 385-387
techniques, table of examples, 386
imaging, 400402
clectron microscopy, 400
infrared spectroscopy, 401402
SCLM, 400—401
techniques, table of, 395
industrial applications, 391-393
Robbins device, 392-393
wble of, 392
laboratory techmiques, 39300
batch culture growth techniques, 396-398
continuous culture techniques, 398
maximizing biofilm formation, 398400
micronter assay, 396-397
plankronic cell culture techniques, adaptations
of, 396
rotating-disk bioreactors, 397-398
table of common, 394
medically imporant biofilms, 387-391
animal models, 389-390
case studies, 389
device colontzation, 390-391
techniques, table of, 387-391
testing antiblotics and disinfectants, 390-391
in vitro models, 390
in vivo models, 388-389
Surface chemistry and conditioning, effect on biofilm
formation, 306-308
Surface translocaton, 119-120
Surgical wound infections, hospital-acquired, 299
Susceptbility testing, 284-285
Swarming motility, 119, 120

Tannerella forsythensis, 99
Teichoic acids, 68, 73
Total joint replacement prostheses, 348-349
Total Kjeldahl Nitrogen (TKN), 369-370
Transduction, 201-203
Transformation, 194-199
Transmission electron microscopy (TEM)
cystic fibrosis pneumonia, 11
of E. coli scours, 5. 7, 8
overview of methods, 400
of rumen contents, 4—6
supragingival plaque, 92
surgical staple-associated biofilm, 12
Transposon, conjugative, 201
Treponema, 95, 98, 99, 107
Twitching mothty, 51-32, 167
Type IV pili (Thh), 51-52

Uninary catheters
biofilms, 9-10, 275-276, 353-354
hospitl-acquired infecnions, 295, 301
Urinary prostheses, 354-355
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Uninary tract infecaon (UTI)
animal models, 389-390

catheter-associated, 9-10, 276, 295, 301, 352-35

hospital-acquired, 298-299

Vascular grafts, 341-342
Vedllonella, 98, 100

Venulator-associated pneumonia, 279-280, 286

Ventricular-peritoneal shunts, 344-345
Vibrio, conjugation in, 200
Vibrio cholerae, 325
biofilm-forming capacity, 320-321
charactenistics of organism, 320
environmental prevalence, 320, 344
EPS, 181, 183184
outbreaks, 344
Vibrio harveyi, 15, 102, 107
Virulence factor regulator (Vir), 52
Voice prostheses, 31-32, 280, 339, 350

Water-borne diseases. biofilims as reservoirs tor,

316-321
Aeromonas, 316-317 .
Legionella pneumophila, 317-319

Mycobacterium, 319-320
Vibrio cholerae, 320321
Water channels in biofilms, 12, 13
Water industry, biofilms in, 359-376

fundamental characteristics of systems, 359-365
concentration gradients, 362-363
fixed architecture, 364-365
physical structure of biofilm. 361
pollutants as substrates, 359-360
retention oime of large solids, 362
substrate flux, 363-364
substratum features, 360-361

unwanted biofilms, 374-376
drinking-water distnbution, 374-376
industrial process waters, 376

water treatment processes, 365-374
aerobic treatment of inorganic electron donors,

369-370
acrobic treatment of organic pollutants, 365-369
anacrobic conversion of BOD to methane,
372-374

anoxic reduction of electron acceptors, 370-372

Yersinia pestis, 343



