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Preface

Antibiotics have played a most crucial role in the 
improvement of human health and have doubled 
life expectancy since the start of the 20th century. 
Between 1940 and 1970, there was an explosion 
of antibiotic discoveries and their use in human 
medicine. However, since 1970, there has been a 
rapid drop in the introduction of new antibiotics 
and a sad departure by many large pharmaceuti-
cal companies from antibiotics as commercial 
products. This has been accompanied by a dan-
gerous rise in resistance to present antibiotics by 
pathogenic microbes, which is especially evident 
in hospitals. Thus, we are now experiencing a 
crisis in the antibiotic field and something must 
be done to correct this problem. We hope this 
book will aid in this noble effort. The authors of 
the chapters define what an antibiotic is, describe 
the producing microorganisms, explain why we 
need new antibiotics and point out applications 

for antibiotics, both old and new. Also provided 
are chapters on antibiotic resistance, dormant 
pathogens, toxicity, overuse and new sources, 
including animal venoms, endophytes, hot 
springs and caves. Recent developments are 
described, such as new targets and technologies 
for finding new antibiotics. These include the use 
of silent gene clusters and combinatorial biosyn-
thesis. Compounds such as peptides, antiviral 
agents and core structures are described, as well 
as the current pipeline of antibiotics. We hope 
that this book will reignite the much needed 
efforts to discover new antibiotics, especially by 
biotechnology companies and academic labora-
tories which constitute the new hope for solving 
the predicament in which the antibiotic field is in 
today. An extra bonus would be the re-entry of 
some pharmaceutical companies into the hunt for 
new antibiotics.
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novobiocin 309
phenalinolactone 309
tylosin 309

Heterologous hosts 308
Escherichia coli 300, 306, 309
Streptomyces coelicolor 294, 297, 300, 304, 308, 309
Streptomyces lividans 309
Streptomyces venezuelae 297, 301, 302, 307–309

Heterologous PKS cluster 297
Hexahydroxyperylenequinone 300
Hexaketide 296
Hitachimycin 152
HIV 68, 70, 74, 147, 148, 160, 162, 163

4862F 162
integrase 162
protease 160, 162

Holin 348–349
Holomycin 283, 277, 283–286

see also Table 15.1
Homology-based in vitro DNA assembly 311

circular polymerase extension cloning 311
Gibson assembly 311
polymerase incomplete primer extension 311
sequence- and ligase-independent cloning 311
site-specific recombination-based tandem 

assembly 311
uracil-specific excision reagent cloning 311

Homology-based in vivo DNA assembly 311
Red/ET recombination system 311

Human herpesvirus 6 147
Human herpesvirus 8 147
Human immunodeficiency virus see HIV
Human nicotinic acetylcholine 375
Hybrid antibiotics 294
Hybrid PKS 296, 297
Hydrolytic enzymes 220
Hygromycin 152, 155, 156, 307
Hypericin 182

I
Iclaprim 264
IDSA (Infectious Disease Society of America) 124, 132
IL-8 388
Imidazole 379, 384–386
Imipenem 257, 266
Imipenem/cilastatin/MK-7655 397
Incorporation of unnatural starter units 296
Infectex 396
Infections 65, 66, 67,68,69, 75

Inflammation 377, 390, 393
Influenza 65, 68, 70, 147, 162, 163
Inhibitor validation 252,253
Insecticidal metabolites 175, 82, 153, 155, 192, 193
Integracide A 162
Integramycin 162
Integrastatin A 162
Integric acid 162

THNS 296, 300, 311
Intracellular activity 377, 386

intracellular bacteria 386
intracellularly 376, 386
intracellular pathogens 386

Intravenous dosing 384
intravenous formulation 384, 388

In vitro combinatorial biosynthesis 311
Isoaspulvinone E 163
Isochromophilone 160
Isocomplestatin 162
Isothiazoloquinolones 86, 255
Ivermectin 147, 152, 153, 155, 165

J
JBIR-68 162
Jietacin 159

K
Kakadumycin 179

see also Table 10.1
Kalidex 398
Kanamycin 307, 308

1-N-AHBA kanamyicn X 307, 308
amikacin 307
biosynthetic pathway 307
kanE 308
substrate flexibility of a glycosyltransferase 307

Kendomycin 300
Ketek 380, 384, 385, 392

Ketek effect 380
Keto group 375, 384, 387
Ketolide 379–388, 390, 391, 393

GW 708408 383
GW 773546 383
other ketolides 382, 386

Klebsiella pneumoniae 84
Knock-out mutants 281
KPC 257
KPI-10 398
KRP-AM1977X 398
KRP-AM1977Y 398
Kyorin Pharmaceutical Co.  398, 411

L
L-161 240, 264
L22 mutations 379, 386
Laccase 360, 361
Lacticin 3147 323, 328

see also Lantibiotic
LAL-type regulator 277, 282
Lanthionine (LAN) 321, 324, 328, 329

see also Lanthipeptides and Lantibiotic
Lanthipeptides 321–326, 328
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see also Lanthionine
Lantibiotic 321, 323–328, 398

NAI-107 325–327, 329
NAI-802 327, 329
see also Lanthionine

Lasalocid A 151
LCB01–0371 398
Lechacyclines A–C 221
Legionella pneumophila 377, 386, 392
LegoChem Biosciences 398
Leishmania 151
Leishmania donovani 152
Leishmania major 148
Leishmaniasis 147, 151
Leishmanicidal 152
Leucinostatin A 150
LeuRS 260–262
Levofloxacin 379, 392
Lexicography 11, 13, 15
LFF571 397
LH antagonists 390
Ligation-based DNA assembly 311

BioBrick assembly 311
golden gate assembly 311
methylation-assisted tailorable ends rational 

ligation 311
Lignans 337–338
Lincomycin 151, 376
Lincosamide 258
Linezolid 195, 197, 376
Lipid A 259, 261, 264
Lipid II 254, 259, 260, 324, 325, 327–329
Lipinski’s Rule of Five 375
Lipoglycopeptides 396, 398, 399, 401
Lipopeptides 304, 305, 396
Lipophilicity 378
Listeria monocytogenes 386, 392
Lithospermum erythrorhizon 300
Liver 378, 380, 385, 393

liver failure 380
liver toxicity 378, 393

LL-37 397
Loading module 296
Loa loa 153
Loss of consciousness 380, 385
LptD 262, 264, 265
lpxC 261, 262–264

see also envA
LTX-109 397
Luteinizing hormone (LH) 390
Lyme borreliosis 147 
Lyme disease 147
Lymphatic filariasis 147, 153
Lysosomal 377
Lysostaphin 347, 351–354
Lysozyme 354–356, 363, 365, 367
LytA 348, 349
Lytix Biopharma 397, 411

M
M2 protein 162
Macrodiolide 159, 163

Macrolactam 159, 163
Macrolides 68, 74, 76, 78, 151, 152, 159, 258, 301, 

375–393, 396
388-membered macrolide 380
390-membered macrolides 375, 379
390-membered ring macrolides 379
fourth-generation macrolide 375
history of macrolides 376
macrocyclic ring 378, 388
macrolide antibiotics 388, 391
macrolide resistance 379, 392
macrolide-resistant 379, 380
macrolide ring 375, 379, 381, 390
older macrolides 384, 388
third-generation macrolide 375, 379

Macrophages 386
Magic bullet 5
Malaria 147–148, 151
Malonyl-CoA 299, 309
Marcfortine 156
Maruho Co 396
MDR 258, 259, 267
mecA 256
Medermycin 310
Mederrhodin 294
Mef efflux 379
Melinta Therapeutics 259, 396, 397, 403, 411
Membranes (as targets) 259
Mer-A 2026B 165
Merck & Co. 261, 266, 397, 411
Merger-mania 71
MerLion Pharmaceuticals 396, 411
Mersacidin 323, 325, 326, 328, 329

see also Lantibiotic
Metagenomic DNA 312
Metallo-β-lactamase 165
Metallopeptides 361, 362
Metal toxicity stress 275, 276, 279, 280
Methicillin-resistant Staphylococcus aureus 124, 148, 219, 

220, 222, 256, 257–259, 266, 267, 376
Methylmalonyl-CoA 299
Methyltransferase 303

rif-orf14 303
Methymycin/neomethymycin 302
Metronidazole 152
MIC see Minimal inhibitory concentration
Microbial 67, 73, 76, 77
Microbiocide 7
Micrococcin 150
Micrococcus luteus 306
Microflora 376, 377
Micromonospora megalomicea 309
Microsporidia 152
Microsporidiosis 147, 152
MicuRx Pharmaceuticals 398, 411
Midecamycin 310
Milbemectin 155
Milbemycins 152, 153, 155, 159

oxime 155
Minimal inhibitory concentration (MIC) 252–256, 

258–260, 264–266
Minocycline 376
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Miokamycin 379
Mistranslated 385, 387
Mistranslation 391
Mitochondria 377, 387, 392

mitochondrial protein synthesis inhibition 377
MK7655 257
MK7924 159
MMP9 388
Monensin 151
Moraxella catarrhalis 256, 377
Morbilli virus 147
Motilides 389, 390, 392
Motilin 389

agonists 390
receptor 389, 390, 392, 393

Mouse malaria 389
Moxidectin 155
Moxifloxacin 254, 255, 379, 396, 397
MPC see Mutant prevention concentration
MRX-I 398
Multidrug-resistance 65, 66, 68, 69, 79, 113
Multitarget 253, 260, 267
Munumbicin 179, 187
Muscle 385
Mutacin 1140 325, 329

B-Ny266 325, 329
NVB302 325, 326, 328, 398
see also Lantibiotic

Mutagenicity assays 386
Mutanolysin 356–357
Mutant prevention concentration (MPC) 254, 255, 

264–266
Myasthenia gravis 380
Mycobacterium tuberculosis 84, 86, 249, 258, 266, 267
Mycoplasma pneumoniae 377

N
Nabriva Therapeutics 258, 397, 398, 411
NADH-fumarate reductase (NFRD) 156–159
Nafuredin 156–158
Nafuredin-γ 157, 158
NAI-107 325–327, 329

see also Lantibiotic
NAI-802 327, 329

see also Lantibiotic
Naphthryridine 383
Naphthyridininyl analogue 383
Narbomycin 301–302
Nascent peptide chain 376
Natural products, Nps 4, 8, 11, 12, 14, 15, 19, 35–37, 

49, 51–56, 58, 62, 65, 70–74, 76, 83, 85–89, 91, 100, 
103, 175, 176, 187, 195, 205, 214, 259, 283, 293, 294, 
297–300, 308, 312, 321, 375, 376

advantages 53
chemical diversity 58
definition 12
derived 197, 198
from endophytes 178, 179
new compounds 195

see also Table 10.3
new strategies for selection 74–78, 86, 87, 88, 89, 

294–300, 312

number 54–56, 71
versus synthetic drugs 73, 74
see also Bioactive secondary metabolites

NBTI 255
NBTI5463 255
N-chlorotaurines 397
NDM-1 257
Neisseria gonorrhoeae 386, 391, 392
Nemadectin 155
Nematocidal metabolites 153, 175, 188, 189, 194
Nematocide 147, 155, 159
Nematospiroides dubius 153
Nemonoxacin 396, 400, 401
Neuraminidase 162, 163
Neuromuscular junction 385
New vaccines 83, 84, 132
NFRD see NADH-fumarate reductase
Nicotinic acid acethylcholine (nACh) 385

nACh receptors (α3β2, α3β4, α4β2) 385
Nippostrongylus brasiliensis 156, 159
Nisin 321, 323–325, 327–329

see also Lantibiotic
Nitogen source stress 279
Nitroimidazole 147, 152, 396, 397, 407
N-methylfluvirucin A1 159
Nodulisporic acid A 155
Non-fluorinated quinolones 400, 401
Non-mutagenic 386
Non-ribosomal peptide 294, 300, 304, 311
Non-ribosomal peptide synthase (NRPS) 276, 294, 

304–306
adenylation domain 304
condenssation domain 304, 305
epimerization domain 304, 305
methylation domain 304, 305
peptide carrier protein 304, 305
thiolation domain 304, 305

Nosema apis 152
Novabay Pharmaceuticals 397, 411
Novacta Biosystems 398, 411
Novartis 397, 411
Novclobiocin 309

novO 309
Streptomyces spheroides 309–310

Novexel 255, 257
Novobiocin 250, 255, 256
NRPS see Non-ribosomal peptide synthase 
Nuclear magnetic resonance 312

O
O157:H7 147, 148, 163
Octaketide 296, 297
OctoPlus 397, 411
Oesophagostomum 156
Oleandomycin 301

OleD 302
OleG1 301
OleG2 302
OleP 301
Streptomyces antibioticus 301

Oligomycin 159
Omadacycline 396, 402, 403, 405
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Onchocerca volvulus 153
Onchocerciasis 147, 153
OP-145 397
OP-1068 385
Ophiobolin 155
Oral bioavailability 377, 388, 390, 393
Oritavancin 396, 398, 399, 404
Oseltamivir 162
Otsuka Pharmaceuticals 396, 408
Oxazolidinones 250, 256, 258, 376, 392, 396–398, 400, 

401, 407
LCB01–0371 398
MRX-I 398

Oxazolidinones/quinolones hybrid 396
EryK 302
oxyL 302
oxyS 302
PikC 297, 302

Oxytetracycline 302
JX11 303
oxyE 302, 303
oxyL 302, 303
oxyS 302, 303
PW1 303
PW2 302
PW3 303
Streptomyces rimosus 302

Ozenoxacin 396, 400, 401

P
PA-824 397, 404, 407, 408
Paclitaxel 36, 62, 74, 179, 180
Panagrellus redivivus 159
Parafilaria 153
Paraherquamide 156
Paratek 396, 402, 411
Paromomycin 147, 148, 151, 152, 155
Parvovirus B19 147
Pathogenic microbes 65, 66, 78, 147, 148, 163, 164
PBP see penicillin-binding protein under Penicillin
PD 0305970 255
Penicillin 8–9, 12, 113, 114, 123, 127–129, 213, 250, 

254, 257, 293
penicillin-binding protein (PBP) 254, 256, 257, 262

PBP2a 256, 257
Penicillium chrysogenum 293
Penicillium notatum 293

Pentameric receptors 385
Peptaibol 150
Peptides 385, 387, 390, 397–398

peptide synthesis tunnel 376, 377, 380, 382
peptide tunnel 376, 377, 379, 385–387, 391

Peptidoglycan 254
Peptidyl deformylase (Pdf) 261
Peptidyl transferase 258

centre 376
Perchlozone 396
Pergamum AB 397, 411
Periconia sp. 182
Persisters 395, 403–405
Pexiganan acetate 396

PF1022A 156
Pfizer 255, 258, 261
Pharmacokinetic parameters 389
Pharmasyntez 396, 411
Phenalinolactone 309

plaA6 309
Phenazinomycin 152
Phenylalanine ammonia lyase see PAL under 

Phenylpropanoid pathway
Phenylpropanoid pathway 299

4CL 299, 300
chalcone 299
CHS 299, 311
cinnamate-4-hydoxylase 299
PAL 299
phenylalanine 299
TAL 300

Phialocephala fortinii 181
Phlebitis 384
Phosphate trapping genes 277–279
Phospholipase 362, 363
Phyllosphere 177
Phytotoxic compounds 175, 189
Picromycin 375
Piericidin 165
Pikromycin 295, 301, 302, 309

10-deoxymethynolide 301
narbomycin 301, 302
narbonolide 301
YC-17 301

Pikromycin PKS 297, 309, 379
Piperine 182
PK/PD modelling 388
PKS see Polyketide synthetase
Plasmodium berghei 150
Plasmodium falciparum 148, 150
Plasmodium yoelii 150
Plazomicin 258, 397, 408–410
Pleuromutilin 195, 197, 250, 258, 397, 398

BC-3781 pleuromutilin 258, 397
BC-7013 pleuromutilin 398

Pneumococcus 377, 386
Pneumonia 147, 377, 380, 386, 388, 391, 392
Podophyllotoxin 179, 180
POL7080 265, 398, 407
Polychlorophenoxyphenols 397
Polyenes 70
Polyether 148, 150, 151
Polyketide 294–295, 300, 304, 311

oxidase 300, 302
type I polyketide 296
type II polyketide 297
type III polyketide 295, 296, 298–300, 309

Polyketide synthase (PKS) 294–303, 309, 311, 312
cpk gene 282, 283
metabolite profiling 276, 281, 287

Polymedix 259
Polymenes 333
Polypharmacology 253
Polyphor 265, 398, 412
Polysaccharides 333–334, 338, 340
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Porphyrins 398
PORT class III 384
PORT class IV 384
PORT classes II–IV 384
Posizolid 397
Post-PKS tailoring enzyme 297, 300–304, 311
Potential liability 386
Pradimicin 160, 163
Pregnant ewe 389
Prion 147
Pristinamycin 376
Prodrugs 95, 101, 395, 407, 408
Propolis 333
Protein synthesis 376, 377, 387, 392

protein synthesis studies 387
Protozoiasis 147
Pseudomembranous enterocolitis 377
Pseudomonas aeruginosa 13, 20, 24, 67, 84, 96, 111, 182, 

220, 234, 237, 238, 254, 255, 259, 307, 351, 357, 361, 
364, 376, 407

PTC 376, 377, 387
Puberulic acid 150
Pyrenophorol 159
Pyridine 375, 379, 384, 385, 386

pyridine-containing side chain 375

Q
Q-T effect 384, 389

Q-T interval 382
Quartromicin 163
Quinazoline dione (QD) 255
Quinine 148
Quinolones 396, 398, 400–402, 410
Quorum sensing systems 277, 283

R
Radezolid 258, 397
Raltegravir 162
Rapamycin PKS 296–297
Rare actinomycetes 219, 222, 223
Regulatory guidance 384
Rempex 398, 408
Resensitize patients 388
Resistance 375–377, 379, 380, 382, 386, 390–392
Resistance potential 251, 252
Respiratory tract infections 377, 380, 384, 391, 392
Retapamulin 195, 197, 258

see also Figure 10.2
Reticulated filaments 221, 222
Reverse vaccinology 84, 85
RF-2198 163
Rhodotorula rubra 300
Ribosomal RNA 257, 258
Ribosomal subunit 258
Rib-X 259
Rifamycin B 303

Amycolatopsis mediterranei 303
derivative of 303, 304
rif-orf14 303
Rif-Orf20 303

RiPPs (Ribosomally synthesized and posttranslationally 
modified peptides) 321, 322, 324, 326

Ritonavir 160
Rizosphere 177
RM20 297
RM20b 297
RM77 297
RNA (23S) 258, 376–378
RNA (50S) 376
RNA-dependent RNA polymerase 162
RNA polymerase 23, 27, 35, 275, 281, 282, 286, 408

inhibitor 162
Roche 265
Rokitamycin 379
Roselipin 159
Roxithromycin 376, 378
R-Pharm 397
RPI-856 160
rpoB encoding for RNA polymerase β-subunit 275, 281, 

282
rpsL encoding S12 ribosomal protein 275, 281
rRNA 16S 307

S
S-649266 398
Saccharopolyspora erythraea 294, 296, 301–302, 309, 376
S-adenosyl methionine 303, 307
Safety 375, 377, 379, 384, 388, 389, 391, 392
Salinomycin 151
Salinosporamide A 150, 195

see also Figure 10.13
Salmonella 121, 164, 165
Salvarsan 7
Saquinavir 160
Sarcoptes scabiei 153
Sarecycline 397
SARS 147
Scabies 153
Schatz, Albert 1
Screening 249, 250, 256, 257, 265

empirical 249, 250, 257, 266
natural product 249
phenotypic 250

Scyphostatin 150
Secondary metabolites 49–62, 68, 76, 87–89, 155, 165, 

177, 179, 183, 184, 187, 194, 275–288, 298–300, 308, 
310, 375

Second binding site 381
Sek43 298
Selamectin 155
Semicochliodinol 162
Semi-synthetic analogues 375
Sequella 396, 397, 412
Serine proteases 363, 364
Sesquiterpenoid 162
Severe acute respiratory syndrome see SARS
Sewage treatment plants (STW) 137–139

discharge containing antibiotic residues 137
discharge containing antibiotic resistance genes 137

SF-2140 162
SGX942 397, 412
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Shigella 164
Shionogi 398, 412
Siamycin 160
Siderophores 399
Signal peptidase I (SP1) 265
Silent gene clusters 63, 275–278, 281–285, 288

activation 283
Sinefungin 152
Sinefungin VA 152
Sinusitis 377, 380
Site-specific mutagenesis 296–297
Smallpox 148
SMT-19969 bis-benzimidazol 398
Soligenix 397, 412
Solithromycin 258, 375, 377, 379, 381, 383, 385–389, 

391–393, 396, 400, 401
solithromycin analogue 386
solithromycin mode of action 375, 385
structure of solithromycin 386

Spectinomycin 257
Spiramycin 148, 151
Spirulin 334
SQ109 396
Stachyflin 163
Staphylococcus aureus 84, 90, 117, 112, 148, 249, 

254–256, 259, 261, 264, 266, 304, 306, 377
Starter unit 296
Stilbene 296, 298–300, 303

stilbene synthase 296, 299, 300
Stomach contractions 389
Streptococcus pneumoniae 68, 84, 184, 196, 258, 261, 265, 

325, 326, 347, 348, 357, 364, 377, 388, 402
Streptococcus pyogenes 377, 380, 391, 392
Streptogramin 250, 258, 376
Streptomyces antibioticus 301, 310
Streptomyces avermitilis 296, 310–311
Streptomyces cerevisiae 300
Streptomyces coelicolor 294, 297, 300, 304, 308, 309
Streptomyces fradiae 298, 301, 304, 306, 309, 310
Streptomyces glaucescens 297
Streptomyces griseus 311
Streptomyces narbonensis 301
Streptomyces rimosus 302, 303, 310
Streptomyces sp. GERI-155 301
Streptomyces sp. KCTC0041BP 301
Streptomyces tenebrarius 307
Streptomyces toyocaensis 306, 307
Streptomyces venezuelae 297, 301, 302, 307–309
Streptomyces venezuelae YJ003 301
Streptomycin 8, 12, 213, 250, 257, 293, 307, 311
Strongyloides ratti 156
Strongyloides stercoralis 153
Strongyloidiasis 147, 153
Substrate specificity of the AT domain 296
Sulfactams 398
Sulfa drug 8–9
Summit Corporation 398, 412
Surotomycin 396
Sutezolid 397
Syncytium 160

T
T3SS, type II secretory system 164, 165
TaiGen Biotechnology 396, 401, 412
Takaokamycin 150
Targets 395–399, 405–407, 410

access to 395–399
altered binding to 405–407
anti-virulence 267
definition 251
metabolic 266, 267
multitarget therapies 410

Taxanes 180
see also Paclitaxel

Taxomyces andreanae 180
see also Taxus brevifolia

Taxus brevifolia 180
see also Placlitaxel

TD-1792 397
Tedizolid phosphate 258, 376, 397, 400, 401, 407
Teicoplanin 305, 306

GtfA 307
Gtf B 306

Telithromycin 258, 375, 380, 381, 382, 384–389, 391, 
393

telithromycin’s approval 384
Terpenoids 337, 338
Tetracenomycin C 295
Tetracycline 123, 125 147, 148, 258, 376, 396, 397, 402, 

403
Tetraphase Pharmaceuticals 258, 396, 403, 412
Thelazia 153
The Medicines Company 396, 398, 412
Therapy 65, 66, 68, 75
Theravance 397, 398, 412
Thiamphenicol 376
Thiazoles 30, 31, 72, 150, 262, 397
Thielavia subthermophila 182
Thiolactomycin 150
Thiophenes 338
Thiosemicarbazones 396
Thiostrepton 150, 285
THNS (1,3,6,8-tetrahydroxynaphthalene synthase) 296, 

299, 311
Tigecycline 165
Tobramycin 307, 308, 376

aprD3 307
aprD4 307
tobM2 308

Topoisomerase IV (TopoIV) 254, 255
DNA gyrase 254, 255
genes

gyrA 254
gyrB 255
parC 254
parE 255

GyrA 254, 255, 262
GyrB 254, 255, 256, 262
ParC 254, 262
ParE 254, 256
Topisomerase 254, 255
Type II 254
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Toxicity 395, 399–401
Toxoplasma gondii 148, 150, 151
Toxoplasmosis 147, 151
Trabectedin 213
Trametes hirsute 181, 196
Transpeptidase 256, 259
Treponema hyodysenteriae 156
Trichomonas vaginalis 148
Trichomoniasis 147, 152
Trichomycin 147, 148, 152
Trichostrongylus colubriformis 156
Trichuris 156
Triclosan 5
Triketide 296, 297
Trimethoprim 23, 29, 111, 136, 250, 264
Trius 255, 256
Trojan-horse strategy 398, 399
Trypanosoma 150, 152
Tuberculosis 6, 67, 68, 69, 79, 147, 148
Tylosin 126, 296, 297, 301, 309, 310, 379

derivative of 301
PKS 297, 309
tylactone 301
TylMII 301

Type I PKS 294–297, 302
acyl carrier protein 29, 295
acyltransferase 294, 295
β-ketoacyl synthase 294, 295
dehydratase 294, 295
enoyl reductase 294, 295
ketoreductase 294, 295
thioesterase 294, 295

Type II PKS 295–298
actinorhodin PKS 297
griseusin-derived aromatase 297
iteratively acting activities 296
tetracenomycin 295, 297

Type III PKS 295–300, 311
ACP-independent polyketide synthase 296
flaviolin 295, 300
hexahydroxyperylenequinone 300
polyketide 298, 300, 309
secretory system see T3SS

Tyrosine ammonia lyase 299, 300

U
Ukulactone 158
Urdamycin 298

analogues of 298
Streptomyces fradiae Tü2717 298
urdGT1c 298
urdGT2 298
urdR 298

Ureaplasma urealytium 389

V
Vancomycin 131, 132, 250, 259, 260, 305, 306

Amycolatopsis orientalis 306
glycorandomized vancomycin derivatives 306
Gtf D 306
Gtf E 306
Gtf E′ 306

Vancomycin-resistant Enterobacter faecium (VRE) 219, 
222, 260

Vascular tissue 176
Vertex 255
Verticipyrone 158
Vinblastine 179, 182
Visual accommodation 380

visual side-effects 385
Volatile Organic Compounds (VOCs) 193

mycofumigation 193, 194
VRT-125853 256
VRT-752586 255, 256

W
Waksman, Selman 2, 8–13
Warner Chilcott 397
WCK-2349 397
WCK-771 397
WHO (World Health Organization) 10
Wickerol 163
Wockhardt 397, 412
Wuchereria bancrofti 153
WWTP (waste water treatment plans) 137, 138

as important source of AMR into environment 138
as important source of AMR into food supply 132
functions as bioreactor 137, 138
horizontal transfer of antibiotic resistance genes 

in 137
Wyeth 258

X
X-206 150
Xanthoquinodin 151
X-ray crystallography 312, 386

Y
YC-17 301, 302
Yersinia 164
Yondelis 213

Z
Zabofloxacin 396, 410
Zervamicin 150
Zoetis 130

caister.com/antibiotics


