Contents

1 Bacterial Virulence Factors .......... ... ... ... ... .. .. ..... 1
Adherence Factors (Adhesins) . .............. ... .. .. 3
Fimbrial Adhesins. . . ... 5
Afimbrial Adhesins . .. ... .. 8
Protein Secretion Pathways. . ........ .. .. .. . i 9
Host Cell Invasion and Growth. . .......... ... .. ... ... ... .... 12
Iron Acquisition Pathways . ........ ... .. ... .. .. .. ... .. ... .... 15
Dissemination Throughout the Host. . ............. .. ... ... .... 17
DamagetoHostCells. ....... .. .. .. . .. .. . . i . 19
Cytolytic EXOtOXINS . .. ..ottt e 20
Intracellular EXOtOXinS . ... ...t 20
Regulation of the Actin Cytoskeleton. . .......................... 21
Endotoxin and Superantigen Hyperstimulation of Host Immune System 24
Evasion of the Host Immune System .. .......................... 24
Regulation of Virulence Factor Expression ....................... 28
Identification and Characterization of New Virulence Factors......... 30
References. .. ... ..o 33

PartI Gram-Positive Bacterial Pathogens

2 Bacillus SPP.. . . ..ot 41
Genomics, Morphologies, and Growth Characteristics .............. 41
Disease States Associated with Bacillus spp. . .............coo... 42
Virulence Factors . ............ .. i 43
Regulation of Virulence Factor Expression ....................... 48
References. . ... ... 49

ix



Contents

Clostridium Spp.. . . ... ... 51
Genomics, Morphologies, and Growth Characteristics .............. 51
Disease States Associated with Clostridium spp. . . ................. 52
Virulence Factors . ...........o i 56
Regulation of Virulence Factor Expression ....................... 67
References. .. ... 68
Corynebacterium SPP. . . . .. ..o vttt 73
Genomics, Morphologies, and Growth Characteristics .............. 73
Disease States Associated with Corynebacterium diphtheriae. . . . . .. .. 74
Virulence Factors . .......... . i 74
Regulation of Virulence Factor Expression ....................... 77
References. .. ... 78
ERterococcus SPP. . . -« o oo e it 81
Genomics, Morphologies, and Growth Characteristics .............. 81
Disease States Associated with Enterococcus spp.. .. ......c..o.ou .. 82
Virulence Factors . .......... .o 83
Regulation of Virulence Factor Expression ....................... 88
References. . ... 89
LiSteria SPP. . . . .« oo oo 93
Genomics, Morphologies, and Growth Characteristics .............. 93
Disease States Associated with Listeria monocytogenes . ............ 94
Virulence Factors . ........ ... 94
Regulation of Virulence Factor Expression ....................... 99
References. . ... 100
Mycobacterium SPP.. . . . ... 103
Genomics, Morphologies, and Growth Characteristics .............. 103
Disease States Associated with Mycobacterium spp. . ............... 105
Virulence Factors . ........ ... 107
Regulation of Virulence Factor Expression ....................... 114
References. .. ... 116
Propionibacterium SPP. . . . . ...t 121
Genomics, Morphologies, and Growth Characteristics .............. 121
Disease States Associated with Propionibacterium acnes . ........... 122
Virulence Factors . .......... .o 123
Regulation of Virulence Factor Expression ....................... 124
References. .. ... 124
Staphylococcus SPP.. . . . ..ot 127
Genomics, Morphologies, and Growth Characteristics .............. 127
Disease States Associated with Staphylococcus spp. . ............... 128
Virulence Factors . .......... .o 130
Regulation of Virulence Factor Expression ....................... 142

References. . .. ... e 145



Contents Xi

10

StreptocoCccus SPP. . . . . oo oot 151
Genomics, Morphologies, and Growth Characteristics .............. 151
Disease States Associated with Streptococcus spp. .. ............... 153
Virulence Factors . ......... ... .. 155
Regulation of Virulence Factor Expression ....................... 168
References. .. ... ... .. i 169

Part I Gram-Negative Bacterial Pathogens

11

12

13

14

15

16

Bacteroides SPP. . . . ... ... 177
Genomics, Morphologies, and Growth Characteristics .............. 177
Disease States Associated with Bacteroides fragilis. .. .............. 178
Virulence Factors . ......... ... e 179
References. . ... ... 181
Bordetella Spp. . . . . ... 183
Genomics, Morphologies, and Growth Characteristics .............. 183
Disease States Associated with Bordetella pertussis ................ 184
Virulence Factors . ............. . i 185
Regulation of Virulence Factor Expression ....................... 188
References. . ... ... 189
Borrelia Spp.. . . .. ..o 191
Genomics, Morphologies, and Growth Characteristics .............. 191
Disease States Associated with Borrelia spp....................... 192
Virulence Factors .. ......... ... . 194
Regulation of Virulence Factor Expression: Growth-Phase Regulation. . 195
References. . ... ... 197
Campylobacter SPP. . . . ...t 199
Genomics, Morphologies, and Growth Characteristics .............. 199
Disease States Associated with Campylobacter spp. ... ............. 201
Virulence Factors .. ........ ... 201
Regulation of Virulence Factor Expression ....................... 205
References. . ... ... 205
Escherichia Spp.. . . .. ... e 209
Genomics, Morphologies, and Growth Characteristics .............. 209
Disease States Associated with E. coli .. ......................... 211
Virulence Factors . ......... ... . 212
Regulation of Virulence Factor Expression ....................... 233
References. . ... ..o 235
Francisella SpP. . . . ... 241
Genomics, Morphologies, and Growth Characteristics .............. 241
Disease States Associated with Francisella tularensis . .............. 242
Virulence Factors .. ........ ... . i 243
Regulation of Virulence Factor Expression ....................... 246

References. . . ... 246



Xii

17

18

19

20

21

22

23

Contents
Haemophilus SPP. . .. ..o e 249
Genomics, Morphologies, and Growth Characteristics .............. 249
Disease States Associated with Haemophilus influenzae . ............ 251
Virulence Factors . .......... . i 251
Regulation of Virulence Factor Expression ....................... 254
References. . ... 255
Helicobacter Spp. . . .. .......o e 257
Genomics, Morphologies, and Growth Characteristics .............. 257
Disease States Associated with Helicobacter pylori. .. .............. 258
Virulence Factors . .......... . i 259
Regulation of Virulence Factor Expression ....................... 265
References. . ... 265
Klebsiella SpP. . ... ..o 269
Genomics, Morphologies, and Growth Characteristics .............. 269
Disease States Associated with Klebsiella pneumoniae . . ............ 271
Virulence Factors . ....... ... .. i 272
References. . ... ..o 276
Legionella SPP.. . . . .. ..o oot 279
Genomics, Morphologies, and Growth Characteristics .............. 279
Disease States Associated with Legionella pneumophila . .. .......... 281
Virulence Factors . .......... .. i 281
Regulation of Virulence Factor Expression ....................... 284
References. . ... ..o 285
Leptospira SPP. . . . . .. oo oo 289
Genomics, Morphologies, and Growth Characteristics .............. 289
Disease States Associated with Leptospira interrogans . . ............ 290
Virulence Factors . .......... . 291
References. . ... ..o 293
NEISSEria SPP. . . .« o oo 295
Genomics, Morphologies, and Growth Characteristics .............. 295
Disease States Associated with Neisseria Spp. . . ................... 297
Virulence Factors . .......... . i 298
Regulation of Virulence Factor Expression ....................... 305
References. . ... ..o 307
Nocardia Spp. . . .. ... 311
Genomics, Morphologies, and Growth Characteristics .............. 311
Disease States Associated with Nocardia spp. . .................... 312
Virulence Factors . .......... .. i 313

References. . .. ... o e 314



Contents xiii

24

25

26

27

28

29

30

Proteus SpPp. . . ..o oo 317
Genomics, Morphologies, and Growth Characteristics .............. 317
Disease States Associated with Proteus mirabilis .................. 318
Virulence Factors . ......... ... .. 319
Regulation of Virulence Factor Expression ....................... 322
References. .. ... ... .. i 323
Pseudomonas Spp. . . . . .. oot 325
Genomics, Morphologies, and Growth Characteristics .............. 325
Disease States Associated with Pseudomonas aeruginosa. . .......... 326
Virulence Factors . ......... ... .. 330
Regulation of Virulence Factor Expression ....................... 335
References. .. ... ... .. i 337
Rickettsia SPP. . . ... 339
Genomics, Morphologies, and Growth Characteristics .............. 339
Disease States Associated with Rickettsia spp.. ... ................. 340
Virulence Factors . ......... ... ... .. i 342
References. . ... ... . 343
Salmonella SPP. . . . ... 345
Genomics, Morphologies, and Growth Characteristics .............. 345
Disease States Associated with Salmonella spp..................... 346
Virulence Factors . ......... ... .. 348
Regulation of Virulence Factor Expression ....................... 358
References. .. ... ... .. 358
Shigella SPP.. . . . . oo 363
Genomics, Morphologies, and Growth Characteristics .............. 363
Disease States Associated with Shigella spp. .. .......... .. ... .... 364
Virulence Factors . .......... ... .. 365
Regulation of Virulence Factor Expression ....................... 375
References. . ... ... . 376
Treponema SPP. . . . . .o oo vt 381
Genomics, Morphologies, and Growth Characteristics .............. 381
Disease States Associated with Treponema pallidum. . .............. 383
Virulence Factors . .......... ... .. 385
References. . ... ... .. i 386
VIDFio SPP. . . o o oot 389
Genomics, Morphologies, and Growth Characteristics .............. 389
Disease States Associated with Vibrio Spp.. . .............. ... .. 391
Virulence Factors . .......... ... .. 393
Regulation of Virulence Factor Expression ....................... 402

References. . . ... 403



Xiv

31

32

33

34

Contents
Yersinia SPP. . . . .« oo ot 407
Genomics, Morphologies, and Growth Characteristics .............. 407
Disease States Associated with Yersinia spp. ... ... .. 409
Virulence Factors . ........... i 411
Regulation of Virulence Factor Expression ....................... 417
References. . ... 419
Chlamydia SPP.. . . . ... .o 423
Genomics, Morphologies, and Growth Characteristics .............. 423
Disease States Associated with Chlamydia spp..................... 426
Virulence Factors . .......... . i 427
References. . ... ..o 428
Mycoplasma Spp. . . .. . ..o 431
Genomics, Morphologies, and Growth Characteristics .............. 431
Disease States Associated with Mycoplasma spp. . ................. 433
Virulence Factors . .......... . i 433
References. . ... ..o 436
Anti-Virulence Factor Therapeutics . .......................... 439
Anti-adherence Factor Therapeutics. . ........... .. .. . .. .. .... 441
Anti-secretion System Therapeutics . . ........... ... aon... 443
Anti-exotoxin Therapeutics. . . .. ........ ..., 444
Anti-immune Evasion (Immunomodulatory) Therapeutics . .......... 446
Anti-biofilm Therapeutics. . .. ... ... i 447
Anti-QS Therapeutics . . .. ..ottt 449
Anti-TCS Therapeutics . . . .« oottt e 451
Concluding Remarks. .. ... ... 452

References. . ... 453



2 Springer
http://www.springer.com/978-3-319-67650-0

Bacterial Pathogens and Their Virulence Factors
lohnson, Ol

2018, XV, 461 p. 130 illus., 114 illus. in color.,
Hardcowver

ISBMN: 978-3-319-67650-0



