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Abaloparatide 187
abarelix 185, 207
acetylcholinesterase 97–98
actinomycin 209
activation 51, 54, 77
acylated homoserine lactone (AHL)

143
acylation 71, 78
adaptive diffusion 165
ADH-1 207
adjuvant 213
adrenocorticotropic hormone (ACTH)

178, 181–182
adrenomedullin 201
afamelanotide 182
affinity chromatography 83
aggregation (in peptide synthesis)

56–57, 59
aggregation propensity 41, 93
alanine scan 171
albiglutide 197
albumin binding 72, 119, 169, 175
α-helix 24–27, 33, 35, 111, 144, 147,

164, 187, 199
propensity 11–12

α-secretase 96, 99
α-sheet 28
Alzheimer’s disease 87, 93–100, 104,

173
amastatin 174
amidation 70, 78, 147
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amide bond 22–23, 71
amide I 35
aminopeptidase 72
amphipathic 164
amphiphilicity 11, 89
amylin 88, 109, 111, 190, 201
amyloid 29, 39, 87–111, 119–120
amyloid β (Aβ) 39, 89–100, 102,

104–109, 153
aggregation inhibitors 99–100, 109
aggregation kinetics 102
mutants 96–97

amyloid precursor protein (APP) 94,
96–98

amyotrophic lateral sclerosis (ALS)
87

analgesia 203
analytical ultracentrifugation (AUC)

128–129
angiogenesis 115
angiotensin I 192–193
angiotensin II 180, 192–193
angiotensin III 193
angiotensin converting enzyme (ACE)

193
anionic antimicrobial peptide (AAMP)

153–154
annular structures 106–107
antibodies 105–106, 108, 111, 169,
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antifungal peptides 155–159
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antimicrobial activity mechanisms 160,
162–164

antimicrobial resistance (AMR)
133–135, 138, 141, 151

killing kinetics 142–153
peptide database 42, 146
targets 135–136, 138

antiparallel β-sheet 24, 27–28, 36, 90
antiparasitic peptide 160
antithrombolytic 115
antiviral peptide 159–160
apicidin 207–208
APOE 94, 98
arginine vasopressin (argipressin)

191–192
ArgirelineTM 215
aromatic stacking 29, 121
aspartimide formation 53–54, 56
atomic force microscopy (AFM) 91,

122, 127–128
atom transfer radical polymerization

(ATRP) 75
Atosiban 180, 191
atrial natriuretic factor (ANF) 111
atrial natriuretic peptide (ANP)

193–194
attenuated total reflectance (ATR) 35
autoinducer 143

bacilli 137
bacitracin 151–152
bactenecin 1 150–151
bacterial cell membrane 135–137
bacterial morphology 137
bactericidal 140
bacteriocin 148
bacteriolytic 140
bacteriostatic 140
barrel-stave model 163
bead 46–48, 62
Beer–Lambert law 32
β-amino acid 13, 99, 175
β-hairpin 28
β-secretase 96, 98
β-sheet 24–28, 33, 35–37, 56, 89–90,

99, 104, 108, 111, 117–121,
123–126, 147, 187

propensity 11–12, 41, 93

twisting 27, 120
β-turn 28, 30
bicyclic peptide 67–69, 153, 207
bidentate hydrogen bond 5, 149, 166
bioconjugation 6
biofilm 110, 134, 138, 140–144, 164
biomarker 100, 106
biopanning 65
bivalirudin 204–206
bleomycin 209–210
blood-brain barrier (BBB) 99, 153,

164, 173–174, 202
bombesin 200–201
bone diseases 169–170
boroleucine 174
bortezomib 207–208
bradykinin 193
brain natriuretic peptide (BNP) 194,

202
brevenin-1 160
buforin II 151, 162
buserelin 184

calcitonin 111, 172, 179, 187, 201
calcitonin gene-related peptide (CGRP)

201
cancer 169–170, 207–211, 214
capillary electrophoresis 83
carbetocin 180, 191
cardiodilatin 194
cardiovascular disease 169
carfilzomib 209
carpet model 163
carrier-mediate transport 172
cathelicidin 147–148
cationic peptide 134, 136, 147–151,

153, 159, 164–165
cecropin A 161, 162
cell adhesion 114–116
cell membrane 134, 136–137,

147–149, 155, 159–160,
162–166

cell-penetrating peptide 134, 149, 160,
164–166

cell scaffold 113, 124
cetrorelix 179, 184–185
charge, net 10–11
chemical shift index (CSI) 37
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chiral chromatography 3
chirality 3
chlamydocin 207
cholera 141
cholecystokinin 194–195
Chou–Fasman scale 12, 93, 144
chymotrypsin 13
circular dichroism (CD) 32–35
circulation time 76, 119, 122–123
cis conformation 3
cleavage 58
click reaction 66, 76–77
cloning 60–61
coiled coil 29–32, 34, 41, 111
collagen 28, 71, 111, 115–116, 144
colony-forming unit (CFU) 139–140,

142
combinatorial methods 63
concentration determination 32
condensation reactions 59
Congo red 124–125
convergent synthesis 59–62
cooperativity 101
corticorelin 183
corticotropin 169, 182
corticotropin-releasing hormone

(CRH) 182
coupling 51, 54, 59, 62–63, 77
Creutzfeldt–Jakob disease (CJD) 92,

104
critical aggregation concentration

(CAC) 124–125
Crohn’s disease 148
cross-β pattern 90, 108
cross-seeding 104–108
cryo-TEM 91, 122, 127
cryo-SEM 127, 130
crystal violet 137, 140
C-type natriuretic peptide (CNP) 194,

203
curli fibre 88, 140
Cushing’s disease 187
cyclic di-guanosine monophosphate

143
cyclic lipopeptide 159
cyclic peptide 45, 65–69, 118, 179,

185–186, 191–192, 204–207
cyclization 64–69, 147, 171, 175

cyclosporin 178, 212
cystic fibrosis 146
cytotoxicity 145

Dactinomycin 209–210
d-amino acids 2, 175
daptomycin 145, 151–152
databases 39–42
deamindation 6
defensin 147, 160
degarelix 179, 185, 207
degradation 176
dehydro amino acid 22
delivery methods 172–173
demoxytocin 180, 191
denaturation 104, 113
dense core vesicle (DCV) 176
dephosphorylation 13, 114
deprotection 51, 72–73
depsipeptide 57, 69, 145, 153, 175
dermaseptin 162
dermcidin 143
desmopressin 191–192
detergent action 164
diabetes 72, 88, 198, 192
diastereomer 2, 7
difficult sequences 53, 56, 59
diketopiperazine 53, 54, 56
dipeptidyl peptidase-4 (DPP-4) 196,

199
diphenylalanine 111, 118
disintegrin 116
disordered structure 25, 35
disulphide 29, 30, 66, 68, 71, 79, 153,

155, 176, 188, 193, 201
dityrosine 7
dolastatin 209–210
dopamine 13
dormancy 141
dose-response curve 175
drosocin 151
drug discovery 175
dulaglutide 197
dye staining 124–126
dynamic shear modulus 129

ecallantide 193
echinocandin 157–158
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echinocandin (contd.)
efflux pump 138
elcatonin 187
eledoisin 202
electrostatic interactions 121
enalapril 193
enantiomer 2, 3, 5
endocrine system 176, 195, 198
endocytosis 166, 172
endolithin 203
endomorphin 203
endopeptidase 69, 173, 175
endotoxin 144, 213
enkelytin 154
enkephalin 174, 203
enfuvirtide 213
enolization 53
enzyme 5, 12–13, 61, 66, 70, 73, 80,

96–98, 100, 110, 111,
113–114, 138, 144, 159, 171,
193, 196, 199, 207, 212, 213

enzyme inhibitor 173–174, 211, 212,
215

enzymatic gelation 113–114
eptifibatide 204–206
ergosterol 155
ESKAPE pathogens 134
etelcalcetide 187
exenatide 179, 196–197, 204–205
excipient 173
exopeptidase 58, 72
exotoxin 144
extracellular matrix (ECM) 114–116,

140–142, 144, 213, 215

felipressin 191
fertility disorders 169–170
fertility regulation 169–170
fibre diffraction 39, 90–91
fibrillization 92–93, 99–106, 108–109,

111–112
inhibitor 99, 109
pathway 92–93, 100–105

fibrinogen 114–115, 154, 212
fibronectin 114–115
fimbriae 137
Fischer projection 2
fluorescence probe 124–125

foldamer 70
follicle-stimulating hormone (FSH)

181–183, 185
food and drug administration (FDA)

approval 169, 170
form factor 126–127
Förster resonance energy transfer

(FRET) 124
Fourier transform infrared (FTIR)

spectroscopy 35–37
fragment condensation 59–60
functional amyloid 88, 110–111
functional magnetic resonance imaging

(fMRI) 100
fungal cell membrane 155

GABA 13
galanin 199, 202
galantamine 97
Galleria mellonella 139
γ-amino acid 13, 99, 175
γ-secretase 96, 98–99
γ-turn 28, 30
ganirelix 185
gastric inhibitory peptide 197
gastrin 194–195
gastrin-releasing peptide (GRP)

200–201
gastrointestinal (GI) tract 173, 176
gel permeation chromatography (GPC)

83
gene delivery 164
ghrelin 195, 199–200
glatiramer 213
glucagon 178, 188–191
glucagon-like peptide 1 (GLP-1) 179,

195–198
glucagon-like peptide 2 (GLP-2) 197
glucose 188–189
glutathione 80, 203
glycogen 188–189
glycosaminoglycan (GAG) 99, 160,

165
glycosylation 73–74, 173–175, 177
glycosylphosphatidylinositol (GPI) 70
gonadorelin 184
gonadotropin-releasing hormone

(GnRH) 169, 178–179, 183
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agonist 184, 207
goserelin 179, 184
G-protein coupled receptor (GPCR)

170, 176, 198
grafting from 77–78
grafting to 77–78
gramicidin 145, 149–151
Gram-negative 136–138, 148–149,

151, 153, 163, 213
Gram-positive 136–137, 148–149,

151, 153, 163
Grantham distance 11
growth hormone 169, 177–178, 181
growth hormone inhibiting hormone

(GHIH) see somatostatin
growth hormone releasing hormone

(GHRH) 178, 185
guanidinium group 5, 149, 166

haematology 169–170
hairpin see β-hairpin
halogenation 173, 175
helical ribbon 117, 119
helical wheel 25–26, 29, 40
helix bundle 31
hemiasterlin 209
Henderson–Hasselbalch equation 9
heparin 165–166
hepatitis 204
heptad 29, 31
heterologous seeding 104
high performance liquid

chromatography (HPLC) 81–82
Histatin-5, 162
histone deacetylase (HDAC) inhibitor

207, 209
histrelin 184
homologous seeding 104
horizontal gene transfer 141
host defence peptide 147, 149
human neutrophil peptide-1 (HNP-1)

135–136, 147, 148, 162
Huntington’s disease 88
hydrogel 87, 112–114
hydrogen bond 7, 24, 27–28, 30, 38,

121
hydrolase 12
hydropathy scale 7

hydrophobic interactions 29, 31
hydrophobicity 7, 121
hydrophobic moment 11, 133
hydroxylation 71
hyphae 110
hypoglycaemia 183

IC50 175
immunization 98
immune system 171
indolicidin 148–149, 160, 162
infected wound 145
inflammation 95, 100
insulin 62, 70, 178, 188–190

aspart 189–190
degludec 190
detemir 72, 190
glargine 189–190
glulisine 190
lispro 189–190

integrin 115
ion channel 94, 107
ion-exchange chromatography (IEC)

82
ion fragmentation
islet amyloid polypeptide (IAPP) see

amylin
isoelectric point 9, 11, 39
isosteres 175

Kaiser test 83
kinase 12, 13, 211
knobs-in-holes model 29, 31
Kunitz domain 193
Kyte–Doolittle index 7–8, 11, 144

laminin 115–116
lanreotide 118, 179, 185–187
lantibiotics 148
largazole 209
leptin 195, 202
leucine zipper 31–32
leupeptin 174
Lewy bodies 92–93
liberin 182
library synthesis 62–65
Lifson–Roig model 27
linaclotide 205, 207
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linaclotide (contd.)
linear dichroism 34
linear viscoelastic regime 129
lipidation 71–72, 107, 119, 171, 173,

175, 177, 216
lipid membranes 137, 162–163
lipid rafts 95
Lipinski rule-of-five 164, 171
lipopeptides 119–122, 159
lipophilicity 172
lipopolysaccharide (LPS) 137–138,

144, 149, 163, 213
lipoteichoic acid 137, 149
liraglutide 72, 177, 179, 196–197
lisinopril 193
lixisenatide 197
LL-37 148–149, 160
logP see partition coefficient
L-system 173, 174
lucinactant 213
luteinizing hormone (LH) 181–183,

185, 201
luteinizing hormone-releasing hormone

(LHRH) 183
lypressin 192
lysis 134, 140, 151, 159–160, 166

machine learning 144
macimorelin 200
macropinocytosis 166
magainin 162
mammalian cell membrane 137
MAP 165
matrix assisted laser

desorption/ionization (MALDI)
81

mass spectrometry 80
Matrixyl 215
medical devices 140, 146
melanin 13, 110, 182
melanocyte-stimulating hormone

(MSH) 181–182
mean residue ellipticity 34
mellitin 161, 162
memantine 97
membrane insertion 162
meningitis 173
Merrifield 45, 47, 50

messenger RNA 22
metabolic diseases 169–170
metabolite amyloid 111
metalloantibiotics 209
methicillin-resistant Staphylococcus

aureus (MRSA) 135, 151
micelle 87, 120–124, 128
Michael addition 77
microbial cell membrane 147
microwave synthesis 58
mifamurtide 209, 211
minimum bactericidal concentration

(MBC) 139, 142, 144–145
minimum inhibitory concentration

(MIC) 139, 142, 144–145
mini-proteins 1
molarellipticity 34
molecular dynamics 144
monoclonal antibodies 98
motilin 200
MPG 165
MS/MS 81
mucus 173
multi-drug resistance 133
multipin synthesis 62–63
multiple sclerosis 182
multivalent display 75

N-acetyl-l-cysteine (NAC) 173, 212
nafarelin 184
nanonet 147
nanosheet 120, 123
nanostructure 89, 120–122, 127–128
nanotape 120–122
nanotube 87, 89, 116–121, 123
native chemical ligation (NCL) 59–60,

66, 75, 77–78, 80
natriuresis 194
N-carboxyanhydride (NCA) 74–75, 78
nesiritide 203
neurokinin 201–202
neuromedin 201
neuropeptide Y (NPY) 198–199,

201–202
neurotensin 201
neurotransmitter 94, 97, 199–202,

205, 215
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non-ribosomal peptide synthesis
(NRPS) 80

non-standard amino acids 13–22
non-steroidal anti-inflammatory drug

(NSAID) 99
notch 99
nuclear magnetic resonance (NMR)

spectroscopy 37–39, 42, 96
nuclear Overhauser effect (NOE) 37
nucleation 101–104

O-acyl isopeptide 57
octreotide 118, 179, 185–186
oligoarginine 165
oligomer 95, 100, 103, 105–107
oligomerization 92, 94, 100, 107
Oosawa model 102
opioid 174, 203
oral bioavailability 72, 172–173
orexigenic 202
organogelators 112
ornipressin 191
ornithine 13, 19
orthogonal protection 50
osteogenesis 116
osteoporosis 187
oxazolone 53, 55
oxidative stress 95
oxyntomodulin 195, 197–198
oxytocin 179–180, 191–192

P-15 peptide 213
paired helical filament (PHF) 92
palmitoylation 72
pancreatic polypeptide (PP) 194,

198–199, 201
paracellular 172–173
parallel β-sheet 24, 27, 90
parathyroid hormone (PTH) 187
Parkinson’s disease 13, 87, 93
partition, free energy of 5
partition coefficient 171
pasireotide 187
passive diffusion 172
peak force microscopy 127
PEGylation 57, 76–78, 122–123, 173,

177
penetratin 165

penetration 165–166
pep-1, 165
pepstatin 174
peptibody 197
peptidase 171, 172 see also

exopeptidase; endopeptidase
peptide amphiphile 120
peptide antibody (PA) 80 see also

peptibody
peptide bolaamphiphile 123
peptide bond 2, 3, 22–24
peptide nucleic acid (PNA) 70
peptide YY (PYY) 195, 198–199, 201
peptidoglycan 135, 163
peptidomimetic 69–70, 99, 175–176
peptoid 54, 69–70, 175
permeation enhancer 173
persister cell 141–143
phage display 65
phenylketonuria 111
pharmacodynamics 172, 175
pharmacokinetics 172
pHLIP peptide 211
phosphatase 12
phosphorylation 13, 72, 107
pI see isoelectric point
π helices 28
π-stacking 29
pKa 5, 7–11
plaque 92–93, 99
plasmid 61
plecanatide 205, 207
polarized Raman spectroscopy 36
polyglycine II 28
polymorphism 91–92
polymyxin 145, 151–152
polyphemusin 161
polyproline II 28, 33
polysaccharide 73, 140, 160
pore formation 107, 159, 165–166
positron emission tomography (PET)

100
post-translational modification 70–71,

107, 119
PR-39 151
pramlintide 190
prenylation 70, 71
primary nucleation 101–104
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primary nucleation (contd.)
prion 92, 104
probability-based secondary structure

identification (PSSI) 37
pro-opiomelanocortin (POMC) 182
proteasome 209
protecting group 47, 50–53, 56–58,

62, 66, 73
protein-protein interaction (PPI) 67,

214
protein transduction domain (PTD)

164
proteolysis 171, 175–176, 209
protozoa 160
pseudomonas 135, 140–141, 159, 163
pseudoproline 56–57
pVec 165

quantitative structure–activity
relationship (QSAR) 144, 175
see also structure-activity
relationship (SAR)

quorum sensing 143, 146, 164

racemization 52, 53, 55, 59
Ramachandran plot 24–25, 40
Raman optical activity (ROA) 36
Raman spectroscopy 35–36
random coil 25
reactive oxygen species (ROS) 95
recombinant DNA 60–62
regenerative medicine 122
residue (definition) 1
resin 47–49, 57–59, 62, 65–66, 72–73
reverse phase high performance liquid

chromatography (RP-HLPC)
81–82

reversible addition-fragmentation
chain-transfer (RAFT) 75,
77–78

RGD peptide 115, 209, 211
rheology 129–130
rheumatoid arthritis 148
ribosome 1
romidepsin 207–208

salt bridge 29, 31
scanning electron microscopy (SEM)

127–128, 136
scanning probe microscopy see atomic

force microscopy (AFM)
secondary nucleation 101–103
secretase inhibitor 98–99
secretogogue 200
secretin 191, 194–195
secretory granule 111
sedimentation coefficient 128, 135
seeding 92, 104, 108
self-assembling fibre (SAF) 111
self-assembly 89, 120–122
semaglutide 197
serine protease 5, 12
silk 27, 111
sinapultide 213
size exclusion chromatography (SEC)

see gel permeation
chromatography (GPC)

small-angle neutron scattering (SANS)
126–127

small-angle scattering 122, 126–127
small-angle X-ray scattering (SAXS)

126–127
Sneath’s index 11
solid-phase peptide synthesis (SPPS)

45–47, 51, 58–60, 62, 72, 74,
80

solid-state NMR 38
solubility 5, 38, 46, 57, 59, 176, 189
solution NMR 38
solution phase synthesis 46, 51, 58, 59
solvent-accessible surface area 144
somatostatin 182, 185, 187
split-mix synthesis 63–64, 144, 172
spot synthesis 62–63
stapling 66–67
statin 182
Staudinger ligation 59, 66, 75–78, 80
stereogenic 2
steric stabilization 76, 123
steric zipper 91, 108–109
stiffness 129
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structure-activity relationship (SAR)
172 see also quantitative
structure–activity relationship
(QSAR)

structure factor 126
substance P 202
surfactant packing parameter model

121
surfactin 158
SWOT analysis 171

tachykinin 201
tachyplesin 152–153, 160, 162
taltirelin 184
tandem MS 81
TAT peptide 165
tau protein 93, 106
tautomeric form 5
tea bag (T-bag) synthesis 62
teduglutide 197
teichoic acid 137, 149, 163
temporin A 162
teriparatide 179, 187
terminal protection 58
tesamorelin 178
tetracosactide 178
310-helix 29
thioflavin T (ThT) 103, 119, 124
thiol-ene reaction 77
thymopentin 203–204
thymosin 154, 180, 204
thyroid-stimulating hormone (TSH)

181–182, 188
thyrotropin-releasing hormone (TRH)

181, 183, 184
thyroxine 187
tolerance 141–143
toll-like receptor (TLR) agonist

213–214
toroidal pore model 163
trans conformation 3, 23
transamidation 80

transcellular 172–173
transduction 62, 171
transfection 62
transferase 12
transmission electron microscopy

(TEM) 91–92, 107, 122,
127–130

transportan 165
triiodothyronine 187
triptorelin 184
trophic hormones 177
tryptophan fluorescence 125
turn structures 28, 30, 34
two-dimensional infra-red (2D IR) 37
two-dimensional NMR 38
tyrothricin 149

unfolding 39, 92–93, 95, 104, 125
urodilatin 194
urology 169–170
UV-vis absorbance 32

valinomycin 145
vasoactive intestinal peptide (VIP) 197
vasoconstrictor 191–192
vasopressin 179, 191–192
venom peptides 197, 204–207
vesicle 120, 122–123
vibrational circular dichroism (VCD)

36
viral membrane 160
virulence factor 138, 144
viruses 159–160

web software 39–42
Wimley–White scale 8–9, 11

X-ray diffraction 39, 90–91, 109

ziconotide 205–206
Zimm–Bragg model 25
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