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With an estimated 1.3 million new cases and
causing more than 20,000 deaths every year,
leishmaniasis continues to be a menace in coun-
tries across the globe. Unavailability of a vaccine
and limited chemotherapeutic options coupled
with rapid emergence of drug-resistant Leish-
mania strains challenges researchers to come
up with novel strategies to combat the disease.
With this common goal various research groups
are actively investigating different aspects of the

rotace

parasite biology, its interaction with the host
immune system, the disease pathogenesis, drug
development and molecular mechanism of drug
resistance. This book aims to cover these broad
areas of modern Leishmania research and high-
light insightful discoveries in the field. We hope
that this book will not only be widely read and
appreciated by the Leishmania community but
will also benefit researchers working in related

fields.

Subrata Adak and Rupak Datta
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MAP kinase see MAPK
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Maxadilan 180
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MD2 127,128

MDAS 124, 140, 141
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Metacaspase 82, 83
Metacyclogenesis 66
Metalloprotease 10,99, 170,172,178
Metazoan 1, 3, 82

Methionine aminopeptidase 45 179
Methionine oxidation 59
Methionine sulfoxide reductase 62
Methylation 18

MHC classI 99, 156

MHC classII 110

Microarray 6

Micronutrient 37
Microorganisms 39, 94,97, 124
Microvesicles 8
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Miltefosine 57, 80, 86, 115, 168, 215,216, 220-224
Miltefosine-resistant strain 222
Minicircles 56, 198,206, 209,210
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Mitochondrial electron transport chain 56
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MKK6 94
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Mono-oxygenase 5
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MRP-14 169
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Mucocutaneous leishmaniasis 167,215

Multiantigenic DNA vaccine 181

Multi-drug resistance related protein 219
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Mutations 2,3, 18, 28, 61, 128, 156, 195, 202, 205, 221

Mycobacteria 39, 40

Mycobacterium tuberculosis 40

Myd88 94,127-131,135-143,172

Myelin 38

Myeloid receptor proteins (mrps) 169

Myeloperoxidase 38, 58
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Myocytes 3
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NADPH oxidase 38,58, 62, 96,99, 170

NADPH-dependent iron reductase activity 46
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Nanoparticles 181, 184
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Natural killer (NK) cells 67,94, 169, 171

Natural T-reg cells 157

Necrosis 84,94, 96,98, 100, 131, 169

Neisseria meningitidis 39
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Neutrophil extracellular trap 134, 170
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136-139, 142, 152,219
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133,170-172, 174

Nitrosative stress S5, 70, 72

NLR 125
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Non-coding genes 1,7

Non-recognizing receptors 123

NRAMP-like mycobacterial metal transporter 40
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Oncogenes 2,18, 19,28
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Oxidative burst 55, 59, 62, 63,96, 133, 134, 169, 170,
172,184

Oxidative stress 25,41, 44, 57-62, 67,70, 72, 83, 84, 86,
87,100,218, 221

Oxidoreductin 72

Oxygenase 38,41

P
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P23 19-23,27-29

P23 co-chaperones 22

P38 94,95,136, 138,139

P40phox 58

P47phox 58

P67phox 58

Pam3CSK 127, 128, 139
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Pamps 93,125,139,171,172,178
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Parasite survival 7,45, 64, 89, 114,128,133, 142, 169,
171,174

Parasitophorous vacuoles 1,97, 108

Paromomycin 57, 80, 215,220, 223,224

Pattern recognition receptor 124

PDCD4 6

Peganine hydrochloride 210

Pentamidine 57, 80,2185, 224

Pentostam 57

Peptidase 23,26, 152

Peptidoglycan 125

Peptidyl prolyl isomerase 22

Perforin/granzyme pathway 156

Peroxidase 38,57, 59, 62-66,71,72

Peroxidation 38, 59-61, 68, 86

Peroxidoxin 71,72

Peroxiredoxin 59, 62, 64, 65,70, 71

Peroxisome 4, 38, 65
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Peroxynitrite 38, 59, 65, 66, 68-71, 96

Peru 180,215,220

Phagocytosis 4, S5, 58,95-98, 100, 123, 124, 133, 134,
169-171

Phagolysosomal parasitophorous vacuoles 41

Phagolysosomes 18,24, 25,47,79,97,108

pH-dependent 40

Phlebotomus 41,79,107,167,215

Phorbol myristate acetate 58

Phosphatases 27, 59, 61,94, 95, 141,171

Phosphatidylcholine S, 82, 86,220

Phosphatidylethanolamine 82,220

Phosphatidylinositol glycan-linked protein 124

Phosphatidylserine 57, 80, 82, 85-87

Phospholipid 59, 80, 184,220, 221

Phospholipomannan 125

Phosphomannomutase 182

Phosphoprotein 20, 22,29

Phytohaemagglutinin 4

PKC 96,98, 100, 101

Placental syncytiotrophoblasts 44

Plasmodium falciparum 27,41, 69, 70
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Poly(A)-specific ribonuclease 2

Polycistronic 1,3,7,23

Porphobilinogen deaminase 45

Porphyrin n-cation radical 66

Post-transcriptional 1,17

Post-translational 3

PPARy 4

PPAR signalling 5

PPG 132

Pro-apoptotic 6,100

Procyclic promastigote 41

Programmed cell death 25,29, 57,79, 80, 86, 87, 134

Proinflammatory 6, 8,40, 94,98,101,111, 112, 121,
124-126, 128-130, 137, 139-144, 148, 153, 171-173,
183,184

Proliferation 2,3, 19,20,27, 38,42, 63, 64, 67,69, 71,
72,98,100, 108, 112, 133, 150, 156, 159, 162, 175, 177
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Prolyl hydroxylase 38
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62-64, 66,69-72, 79, 80, 83-88, 94, 96,97, 101, 107,
121,123, 132-134, 168-170, 176, 178, 206, 207, 216,
219,223,224

Promoter 6,10,17,109, 112,124

Propagation 3, 82,94

Prostaglandins 82

Proteases 38, 83, 86, 87, 89,170

Proteasome p-subunits 26

Protein tyrosine phosphatase 141

Proteosomal degradation 44

PRR (pattern recognition receptor) 94, 121, 122, 124,
126, 139, 140, 172

Pseudoperoxidase 70,71

PTEN (phosphatase and tensin homolog) 6

P-type ATPase 221

PUFA (polyunsaturated fatty acid) S, 59, 60, 68, 69

Pulmonary tuberculosis S

Purines 59, 60

Pyridoxal kinase 221

Pyrimidines 59, 60, 61

Pyrophosphate 43

Q

Quenchers 4

Quercetin 42, 57,208, 206, 208
Quiescent S5

Quinolones 203

R

Rab§ 45

Rab 7 45,97

Radicicol 21,26

Raft disruption 4

Reactive nitrogen species 38, 46, 55, 59, 65, 67, 68,70

Reactive oxygen species 38-40, 55, 56, 59, 70, 82, 95,
121, 169, 222

Receptor 4, 8,28,39-41, 4S5, 46, 55, 59, 60, 81, 94,
97,98-101,108-110, 113,121-131, 134, 137, 139,
142-144, 151, 158, 160, 162, 171, 172, 179

Receptor-mediated endocytosis 45
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Receptors for activated C kinase 180

Red blood cells 39

Redox 37, 38,43, 56,57, 58, 62, 63, 65, 66,71, 72, 80, 85

Regulator 3,6,27,28,96,97,111, 129,151

Regulatory RNA 1

Regulatory T-cells 156

Replication 3,9, 40, 57, 61, 64,70,99,107, 112, 114,
152,193, 194, 198, 200, 203, 209

Reticulocytes 8

Retinoic-acid orphan related receptors 153

Reverse antigen screening 180

Reverse gyrase 194

Rho 123 efflux 219

Rhodococci 39

Ribonucleoprotein 2

Ribonucleotide reductase 38, 42, 64

Ribosome initiation complex 2

RIG-1 124, 140, 141

RIG-1-like receptor 124

RISC complex 7

RNA editing 209

RNAi 9,27, 114, 198,200

RNAse 1,7

RNA splicing 17

ROR-yt (RAR-related orphan receptor yt) 154,155

Rotenone 56

S

SlandS2 9

Saccharomyces cerevisiae 194

Salmonella 39, 40, 46

Salmonella typhimurium 64

Salvage 45

Saracoside 206,210

Saturated fatty acids 60

Sb(III) 42

Scavenge 40

Selenocysteine 62,65

Semen 43

Sequestration 37, 39, 43,46, 71, 88,215, 218,219,222,
223

Serratia marcescens 39

Serum albumin 10, 42

Serum cholesterol 1, 5,99

Serum response factor (SRF) 3

Shigella 39,40

SHIP1 (SH2-containing inositol-S"-phosphatase 1) 6,
95,111, 115, 140-142, 171

Short hairpin RNA 9

shRNA 9,10

Siderophores 39, 40, 43

Signal transducer proteins 6

Signal transduction 4, 5, 17-19,26-29, 64, 80,97, 111,
113,127, 128,171

Silencing 2, 198

Single nucleotide polymorphisms 222

siRNA 8,9

Sitamaquine 80

Skeletal 3

Small glutamine-rich TPR 22

Small GTPase Rab proteins 45

Smith-Lemli-Opitz syndrome $

SNAP-23 99

S-nitroso-N-acetyl-d,l-penicillamine 70

S-nitrosylation 18, 69

SOCS-1 6,129,137, 143

SOCS-3 129,137,143

SOCS proteins 100, 101

Sodium stibogluconate 57, 80,204,217

Solubilized Leishmania antigens 177

Soluble exogenous antigens 177

Spermidine 63,218

Spheromastigotes 27

Sphingolipids 4

Sphingomyelin 6, 82

Splenic parasite 4,42, 99

Sputum §

Src homology-2 domain containing phosphatase-1 111

SREBF-2 (sterol regulatory element-binding
protein-2) 4

Stability 2, 10,23, 44, 156

STAT1 107,109-111, 170

STAT2 107,109,111

STAT3 44,98,107,109, 111,112

STAT4 107,109, 110,112, 113

STATSA 107,109

STATSB 107, 109

STAT6 107,109, 113-115

Staurosporine 57,208

Stearic acid 206

Stearyl-CoA-9-desaturase S

Steatosis 3

Sterilization S

Sterol 24-cmethyltransferase 179

Stil 19-22,27

Stil/HOP 19,21

Streptomyces 40, 80

Subcellular 1,58

Succinate 57, 61,70

Sudan 176, 183,215,223,224

Sulfenic acid 70

Superoxide 37,41, 47, 56-60, 62, 63, 68, 95, 96, 98,221

Superoxide radicals 37

Suppressor 2,6,9,129, 137,143, 148,157,158

System biology 29

T

T22 28

Tafenoquine 57

TAK (Tat-associated kinase) 94,101, 130, 131

TAK1 94,130,131, 135-141

TAK binding protein 1 130

TANK-binding kinase 130, 131

Targeting mTOR 162

TatD related nuclease 84

ThcatB (Trypanosoma brucei cathepsin) 41

T-bet 155

TbTER (Trypanosoma brucei transferrin receptor) 40, 41

T-butyl hydroperoxide 71

T-cell 4,5,6,9,99,101,108-113, 139, 147-163,
171-174, 177, 182, 184

T-cell-antigen-presenting cell (APC) 4
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TCR peptide-specific CD8aa T-reg cells 157

Teniposide 203,208

Tetratricopeptide repeat 22

TGF-B 67,94,98,130, 131, 133, 147, 149, 153-155,
157,189, 160, 174, 181

ThO type 67

Thl 6,8,67,96-98, 108, 110-114, 134, 137, 139, 143,
144, 147-159, 161, 163,171-173,177,179, 183,184

Th1 and Th2 dichotomy 173

Th17 6,111,112, 147-151, 153-155, 160, 163, 169, 174

Th1 response 42

Th2 cells 67,147, 148, 150, 152, 155, 158, 161, 171, 173

Th2 cytokine 170

Th2 response 95,98, 108, 114, 148, 151, 153,171, 173,
177

Th3 cells 157

Tho cells 147-149, 151,155,163

Thenoyltrifluoroacetone 56

Therapeutic 5,9, 10, 40,72, 107-109, 111, 115, 161,
162, 167, 177, 182-184, 193, 194, 197, 202, 209, 218,
225

Thermotolerance 23,25,28

Thioesters S

Thioredoxin fold 56

Thioredoxin reductase 63

Thiyl-peroxyl (RSOO-) 38

Thiyl radicals 70

Thiyl (RS) 38

TIRAP 128,130, 131, 135-140, 143

TLR (Toll-like receptor) 6, 44,94, 121-124, 125144,
162,169,171, 172, 183, 184

TLRI 122,126-128,132,135,137-139,172

TLRI10 122,126,128

TLR2 94,126-129, 135, 137-139, 143, 160, 172, 178

TLR3 126,127,129, 130, 132, 135, 136, 144, 172

TLR4 6,94, 124,126-130, 135-137, 139, 142, 143,172,
183

TLRS 126-129, 137, 139, 140

TLR6 126-128,137-139

TLR7 126,127,129, 135,143, 149, 183

TLRS 126,129, 135, 143, 160

TLRY 126,127,129, 130, 135, 137, 139-141, 143, 172,
183

T-lymphocytes 6, 8, 38,99

TNF 6, 8,58, 67,81, 82,94, 96,98, 100, 129, 135, 138,
139, 152-154, 171, 172, 178, 181

TNFa 124,143

TNFRS (tumor necrosis factor receptor
superfamily) 100

TNFRSF6 100

Toll IL-1 receptor 127

Toll-like receptor see TLR

Topoisomerase I 57, 193-199, 201-207

Topoisomerase II 199, 202,208,210

Topoisomerase III 194, 195

Topoisomerase IV 194, 195

Toxoplasma gondii 46

Tpl2 95

TRAF (TNF receptor associated factor) 94,130, 131,
136-138, 140, 141

TRAF-3 94, 130, 131, 132, 136, 137, 139, 141
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TRAF-6 6,94,101, 130, 131, 135, 136, 138, 139

TRAM (TRIF-related adaptor molecule) 128,130, 131,
135-137

TRAM adaptor with GOLD domain 130

Transcribed regions 2

Transcription factors 17, 18,27, 61,94, 96,111,113,
122,130-132, 139, 141, 155, 162

Transferrin 8, 39, 40, 41, 42, 43, 45, 46

Transforming growth factor-p see TGF-f

Translation initiation factors e[F4e 2

Transmembrane efflux pump P-gp 170 219

Transversion 61,69

T-reg 7,147-149,151,155-163, 173,174, 184

Triacylglycerides 3

Triacyl lipoprotein 125

Trichomonas 41,46

Trichomonas vaginalis 41

TRIF 127,128,130-132,135-137, 139, 142

Trifluoperazine 219

Triglycerides 3

Triterpenoids 208

Trophozoites 27,70

Trp+ radical cation 66

Trypanosoma brucei 27, 39, 40, 60, 63, 66, 196, 198, 199,
202

Trypanosoma cruzi 27, 60, 66, 69, 70, 199, 202

Trypanosomes 27, 64, 195

Trypanothione 57, 59, 63-66,70-72, 85,216, 218,219

Trypanothione reductase 66,216,219

Tryparedoxin 59, 63, 64, 65,72,181,222

Tuberculosis 40, 123, 124,225

Tubulin 24,26,28

Tumour progression 2

Tunicamycin 57

TVCPI12 41

TVCP4 41

Tyrosine hydroxylase 38

Tyrosine nitration 59,70

Tyrosine phosphatases 8, 70, 95, 96

Tyrosyl radical 42

U

Ubcl13 130

Ubiquitination 44, 94, 135

UeV1A (ubiquitin conjugating enzyme variant) 130
UNC93B 126,127

Uncapped 9

Uncoupled electron transfer 56
Uncoupling proteins 96

Unfolded proteins 19

Universal minicircle binding protein 198
Uracil 61

Urate 57

Ureastibamine 204

Vv

Vaccine 46, 144,150, 158,160, 162, 167, 168, 170,
172-184

Vaginal 41,43

VAMPS 99,100

Vanadate sensitive P-type ATPases 219



caister.com/leish2
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VP4Va8CD4+ T-cells 151

Vesicles 8,26, 184

Vibrio cholerae 39

Virosomal forms 176

Virus 3,6,7,9, 40,125,126, 180, 181, 194, 195, 201
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VL patients 4, 150, 154, 174
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X

Xanthine 61
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Yersinia 39,40
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Zebra fish 2
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Zymosan 125
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