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conformational preferences 18,F1-20
conservative substitutions 6-7,F1-6
genetic code 6, F1-4
physical-chemical properties 4,F1-3
sequence see sequence(s)
see also specific amino acids
aminoacyl-tRNAs 104, F3-16
5-aminoimidazole-4-carboxamide-ribonucleotide
(AICAR) transformylase 81,F2-43
aminopeptidases 155
amino terminus F1-7
aminotransferases 28,47,140,154-155
amphipathic molecules 4
alpha helices 14,15,F1-15
amino acids 4,F1-3
beta sheets 17
amplification, signal 87,110
amyloid fibrils 60,158
formation 160-161,F4-53
amyloidoses 160-161
anisotropic 58,59
ANK (ankyrin repeat) domain F3-2
anthrax toxin lethal factor F2-2
antibiotics 104-105,122
Arabidopsis thaliana 136, F4-10
arginine
methylation 126, F3-37
structure and side chain 4,F1-3
armadillo repeat (ARM) domain F3-2
asparagine
deamidation 8
structure and side chain 4,F1-3
aspartate aminotransferase 53
active site F2-24,F4-45

ligand-induced conformational change 47,F1-80
compared with D-amino acid aminotransferase
F1-48, 154-155, F4-44, F4-45
aspartate semi-aldehyde dehydrogenase 38,F1-61
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allosteric regulation 96,F3-10
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phosphorylation 110-111,117
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structural proteins 60-61
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asymmetric protein complexes 44, F1-73
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in allosteric regulation 96,F3-10
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hydrolysis 73,98
ATPases 98
in motor switches F3-17,107
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switch mechanism 99
ATP-citrate lyase 95
aurodox 104-105
autocrine motility factor (AMF) 156-157
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bases 6,74-75
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Hedgehog protein (HH-C) F3-39
drugs, disrupting protein function 97
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154-155
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temperature dependence 55,F2-6
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equilibrium constant 62
Erk2 F4-2
ERKs F4-5
Escherichia coli F4-10
f857 protein 162-163
galactonate utilization pathway F4-56
protein kinases 111
two-component signaling systems 116
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eukaryotes
cell structure 90,F3-3
genes 6,F1-5
glycosylation 122

protein degradation 108-109, F3-19
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convergent 34, 35,140-141,146-147,154-155
divergent 140,F4-19, 141,154,155
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857 162-163
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functional variation within 147
profiles 135,F4-8
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FHA domain 88,F3-2
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variability 55,F2-7
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fluctuations 46,F1-76
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secondary structure see secondary structure
thermodynamics 26-27
weak interactions stabilizing 10-11,F1-10, 26-27
folding 3,20-21,F1-23
forces driving 20-21
helical membrane proteins 21
intermediates 20, F1-22
see also tertiary structure
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four-helix bundle F1-51, 36, F1-54, 153
frameworks, intracellular 60
free energy
ligand binding 59
stabilization 26
free radicals 76
FtsH F4-47
fumarase F2-20, 72,F2-32
function, protein F1-1,3,50~51
context dependence 90
convergent evolution 146-147,154-155
diverse structures with one 154-155
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gene product with unknown 164-165
levels 50,F2-1
proteins with more than one 156-157,F4-47
regulation see regulation of protein function
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of uncharacterized genes 162-163

functional genomics 130
experimental methods F4-1,138-139
sequence analysis methods 132-137
fungi, two-component signaling systems 116
“fuzzy functional form” (FFF) 150
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Gal4 transcription factor F2-9
galactonate dehydratase (GalD) F1-45
active site F4-58
characterization 162-163,F4-57
quaternary structure F1-74
galactonate utilization pathway F4-56
beta-galactosidase F4-49
GAP1 88,F3-14
GAPs see GTPase-activating proteins
gated binding 64,F2-23
G domain 98-99,F3-12
GEFs see guanine-nucleotide exchange factors
gene(s) 6-7
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gene knockouts 138,139, F4-15, 157
genetic code 6,F1-4
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genetic engineering 120
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globular proteins 30
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isomerase) 156-157,F4-47
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glycoproteins 122
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vesicular transport 125, F3-46
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green fluorescent protein (GFP) 77,139, F4-17
GRID 148,F4-31, 149
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growth hormone, human see human growth hormone
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GTP 98
in EF-Tu switching 104-105,F3-16
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hexamers 40,F1-74
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phosphorylation 110-111,116-117.
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HWV protease F1-1
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protease F1-1
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in binding interactions 59,F2-15
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water molecules 11
hydrolases 33,147
hydrolysis 8,72-73
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hydrophilic 4
hydrophilic amino acids 4, F1-3
hydrophobic 4
hydrophobic amino acids 4,F1-3
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hydrophobic effect 4,20

forces driving 26,F1-34

in oligomer formation 42

in protein folding 20-21
hydrophobic interactions, in ligand binding 59, F2-15
hydrophobic surface, binding sites 58,F2-12, 148
hydroxide ion (OH") 75,92
hypoxia-inducible factor (HIF-1a) 109

icosahedron 44,F1-74
IxB 109
immunoglobulin A F3-30
immunoglobulins 36, F1-56, 37
hypervariable loops 22-23,F1-25
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induced fit 47,54,F2-4
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allosteric 96
competitive 86,94, F3-7
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insulin 44,F1-74
inteins 120-121
mechanism of action F3-38, 121
structure 120-121,F3-37
interaction domains 86, 88,F3-2
interleukin-4 and its receptor F1-66
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in enzymatic reactions 62,63,78, F2-40
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folding 20, F1-22
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JAK kinase F2-13

JAK/STAT signaling pathway 127
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knockouts, gene 138,139,F4-15, 157
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Lactococcus lactis, beta-phosphoglucomutase 79,F2-41
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Lck F3-24
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synthase 81
lethal factor, anthrax toxin F2-2
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leucine zipper 41,F1-68
lifetime, protein 87,108-109
ligands 51,52
binding sites see binding sites, ligand
effector 86-87,94-97
finding candidate 151
induced conformational changes see conformational
changes, ligand-induced
induced fit model of binding 54, F2-4
macromolecular 56
regulation of protein function 86
small-molecule 56-57,58
LIM domain F3-2
lipid anchor (tail) 86, 90,91, F3-4, 124-125
lipidation 124
lipid bilayer 14,24,F1-29
alpha helices spanning 14,F1-30, 25
protein folding in 21
lipid modifications, protein targeting by 124-125,F3-44
lipid rafts 91,124
lipid-transport protein (LTP) F2-15
lipoamide (lipoic acid) F2-37
beta-lipotropin 118,F3-33
localization, intracellular 139, F4-17, 164-165
mechanisms see targeting, protein
as regulatory mechanism 90
lock-and-key analogy 54
LON F4-47
loops
movements 46,F1-77, 47
at protein surfaces 22-23,F1-25
sequence insertions and deletions 33
LRR domain F3-2
lymphoma proprotein convertase 124
lysine
carbamylation 8
methylation 126,F3-37
structure and side chain 4,F1-3
lysine tyrosylquinone 77,F2-39
lysozyme 75,F2-36, 160
lysyl oxidase 60-61

macrophage inhibitory factor (MIF) F4-47, 157, F4-48
magnesium (Mg2*)

as enzyme cofactor 77,F2-38

in GTPase and ATPase function F3-12, 99
malate dehydrogenase 70, F2-31
mandelate 152
mandelate racemase (MR)

active site F2-3, F4-41

biochemical function F4-38

homologs 141, 152-153, F4-40, 162, F4-55
manganese (Mn?*) F2-38
mannose 122,F3-41
MAPKSs see mitogen-activated protein kinases
MARCKS motif F4-7
MAT0:2 protein 158-159, F4-51
MCM1 158-159,F4-51
MCSS (multiple conformations simultaneous search)

148-149

melanocyte-stimulating hormone (MSH) 118,F3-33
membrane proteins 24-25

all beta sheet 25,F1-32

alpha-helical 24,F1-30, 25

isolated alpha helix 18,24
membrane spanning F1-30, 25
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folding 21
secondary structure elements 18,24
targeting 91,F3-4, 124-125,F3-44
membranes 24,F1-29
pores/channels 24,25,F1-33
Menkes syndrome 61
mesophilic proteins 26,27, F2-6
messenger RNA (nRNA) 6,F1-5
regulation 87
metal ions
cross-linking of domains 39,F1-64
enzyme cofactors 77,F2-38
in metalloproteases 79
in redox reactions 71
stabilizing tertiary structure 28,F1-38
metalloproteases 79
metastable protein folds 160-161
Methanococcus jannaschii F4-10
Methanopyrus kandleri 81
methionine 4,F1-3
methionine aminopeptidase 2 (MetAP2) F4-47, 157
methionine aminopeptidases 109
methylation 126, F3-37, 127
methyltransferases 126
microarrays 138, F4-14, 165
microfilaments 47
microtubules 50, F2-1
kinesin movement along 106-107,F3-17
mitogen-activated protein kinase kinase (MAPKK-2) F2-2
mitogen-activated protein kinases (MAPKs)
cascade 61,F2-18, F3-21
phylogenetic tree F4-5
modular structure of proteins 32-33
molybdenum (Mo) F2-38
molybdenum cofactor biosynthesis protein C F1-74
monomers 40
“moontighting” 156-157
motifs 34-35
determining intracellular localization 164-165
functional 34,134-135,F4-7
identification from sequence 34-35
sequence 34
structural 34,35
motions, protein 46-47,F1-76
motor proteins F2-1, 61,106-107
MSCS (multiple solvent crystal structures) 149
muconate lactonizing enzyme (MLE)
active site F4-41
biochemical function 152,F4-39
homologs 141, 152-153, F4-40, 162, F4-55
multidomain proteins 31,F1-43, F1-44
classification 32-33
multifunctional proteins 156-157, F4-47
muscle 61
mutagenesis, site-directed 150
mutations
causing abnormal polymerization 42-43,F1-72
disrupting protein function 97
oncogenes 101
surface loops 22-23
temperature-sensitive (ts) 26,27,108
MutS F4-27
Mycobacterium xenopi F3-37
Mycoplasma genitalium F4-10
myoglobin F1-1, F1-39, 36,F1-55
sperm whale F1-78
myohemerythrin F1-51, 36, F1-54
myosin 61,106-107,F3-17
myristoylation 124

N-acetylation 28,29,126-127,F3-48

NAD see nicotinamide adenine dinucleotide
NAD-dependent dehydrogenases 69, F2-30
native state 20,F1-22

neuraminidase 36,F1-57, F1-74

neurofibromin F3-14

neuroleukin 156,157

NFxB 109

nickel (Ni2*) F2-38

nicotinamide adenine dinucleotide (NAD) F2-37, 77
-dependent dehydrogenases 68-69, F2-30, 155
in oxidation/reduction reactions 70, F2-31

nicotinamide adenine dinucleotide phosphate (NADP)

70,F2-31, F2-37, 77

nitric oxide (NO) 127

nitrosylation 126,127, F3-50

N-linked sugars 122,F3-41

northern blot 138

N terminus F1-7

nuclear magnetic resonance (NMR) spectroscopy
binding-site studies 149
interpretation of information produced 168
quality of model produced 172
resolution 169,172
structure determination by 171,F5-4
structure ensemble 169, F5-2

nuclear transport factor-2 141, F4-21

nucleases 72~73

nucleophile 4,78,79

nucleotide-binding fold 38,39

nucleotides 6
hydrolysis, protein switches based on 98-105
see also ATP; GTP

octamer F1-74
oligomers 40, F1-65
formation 42
oligosaccharides 73,122
processing 122, F3-42
O-linked sugars 122, F3-41
omega torsion angle F1-9
oncogenes 101
operons 162-163
organic solvents, binding-site probes F4-32, 149
orotidine 5"-monophosphate decarboxylase (OMP
decarboxylase, ODCase) 62, F2-19, F2-20, 67
osteonectin motif F4-7
oxidation 70
oxidation/reduction (redox) reactions 70-71,F2-31
oxyanion hole F2-40, 79

p38 F4-5

p67 157

p120GAP 88,F3-14

packing motif 22,23,F1-28

PAK1 protein kinase 59

PALA (N-phosphonoacetyl-L-aspartate) 66-67, F2-25

paimitoylation 124

papilloma virus capsid protein F2-14

parasites 125

Parkinson's disease 160

partner swapping 58-59,F2-13

PBD domain 88

PDZ domain F3-2, F4-23, 143

pentamers 40,44,F1-74

peptide bonds 8-9
formation 8,F1-7,73,F2-33
hydrolysis 8,F1-7, F2-33, 78-79, F2-40
properties 9,F1-8, F1-9
rearrangements, in protein splicing 120, F3-35

percent identity 132,136-137

pericyclic rearrangement 67, F2-26

Pfam database F4-4

pH, control of protein function by 92-93
induced conformational switching 93, F3-5

phase problem 170

PH domain 88,F3-2,91,F4-6

phenylalanine 4,F1-3

phi torsion angle 9,F1-9

phosphate-binding loop see P-toop

phosphoester hydrolysis 72-73,F2-33
phosphoglucomutases 79, F2-41
phosphoglucose isomerase (PGI) 156-157, F4-47
phosphoglycerate kinase (PKA) 68, F2-29
phospholipase Cy 88
phosphorylation 28,29,87
in control of protein function 110111, F3-21
glycosylation and 123
in protein targeting 91, F3-4
two-component signal carriers 116-117,F3-29
phosphotriesterase F1-47
phylogenetic tree 133,F4-5
Pi-helix F1-14
pKa values 74-75,F2-35
plants 8,116,136
plasminogen 143,F4-24
activation F3-32
pleated sheets see beta sheets
pleckstrin homology domain see PH domain
P-loop F3-12,99,F4-7,137,F4-12
pockets, binding 56-57
poly(Lys), circular dichroism spectrum F1-35
polynucleotides 73
polypeptide chains
assemblies see quaternary structure
properties in water 9,F1-8, F1-9
polypeptides 8
polyproline helices 15,F1-14
pores, membrane 24,25,F1-33
position-specific score matrix (PSSM) 135, F4-8
post-translational modifications 28-29, F1-40
in contro! of protein function 87,110
glycosylation 122~123
lipid modification 124-125
other mechanisms 126-127
in protein targeting 91
see also phosphorylation; proteolysis
potassium (K*) F2-38
potassium channel 25,F1-33
PQQ 28,F1-39
pre-albumin 37,F1-58, F1-69
precursors, activation of 118-119
pregnenolone biosynthesis 71,F2-31
prenylation 124-125
“prepro” hormones 118-119
primary structure (sequence) 3,F1-2,6
tertiary structure determiination from 20
see also sequence(s)
primary transcript 6-7,F1-5
prions 160-161, F4-52
probes, binding site F4-32, 149
profile-based threading 144, F4-25
profiles, protein 134, 135, F4-8
prokaryotes (bacteria)
cell structure 90,F3-3
genes 6,F1-5
glycoprotein binding 122
post-translational modifications 29
protein degradation 109
protein kinases 110-111
two-component signaling systems 98,116-117
proline
Cdk2 activation and 115
conformational preferences 18
in helical structures 15,F1-14
structure and side chain 4,F1-3
pro-opiomelanocortin 118-119,F3-33, F4-16
propinquity (proximity) factor 66
PROSITE database 135
protease inhibitors F2-5
proteases 34,72,F2-33, 146
endosomal 92-93, F3-5
hormone-processing 118-119,F3-33
reaction steps 78-79,F2-40
see also serine proteases
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proteasome F1-74, 108-109,F3-19
Protein Data Bank 142, F4-28
protein G, Staphylococcus aureus 159
protein kinase domains 112, F3-24, 153
protein kinases 87,110-111
activation mechanism 112-113,F3-25
activation loop (segment) 112, F3-24, F3-25,
F3-26,114,F3-27,115,F3-28
autoregulation 88
localization 90
multiple alignment F4-4
regulation 112-115
protein microarrays 138
protein phosphatases 110,115
two-component signaling systems 116-117
proteolysis
limited 28,29,110,118-119
self (autoproteolysis) 120-121
ubiguitin-dependent 109, F3-20
see also degradation, protein; peptide bonds,
hydrolysis
proteolytic cascade 118,119,F3-34
protomer 44
protons 92
proton transfer 52-53,74-75
proximity 66-67, F2-25
proximity factor 66
Pseudomonas aeruginosa 90,F4-10
Pseudomonas ovalis 152
pseudosymmetric proteins 44
PSI-BLAST 135
PSIPRED F4-25
psi torsion angle 9,F1-9
PTB domain 88,F3-2
PUA domain F4-6
purification, protein 139
PutA F4-47
pyridoxal phosphate (PLP) 73,F2-37
-dependent transamination 154, F4-43
in unknown gene product 164, F4-59
pyruvate decarboxylase 53,73, F2-34, 141,F4-20

quantity, protein 87

quaternary structure 3, F1-2, 40-45
in genetic diseases 42-43
geometry 44,F1-75, F1-74
intermolecular interfaces 42-43
intracellutar environment and 92
ligand-induced conformational changes 47
prediction from sequence 143
role of complementarity 40-41

Rab 124,125
Ramachandran plot 12,F1-11
RanGAP1 127
Rap-Raf oligomerization F1-70
Ras F1-1, 100-101,F3-21

lipid modification 125

mutations 101

switching cycle 101,F3-14

targeting to membrane 91
reaction sub-site, enzyme active site 64,65
recessive mutations 43
recognition, molecular 52
recognition modules (interaction domains) 86,88, F3-1
redox environment, control by 92-93
redox reactions 70-71,F2-31
reducing environment 10,92
reduction 70
refinement 170
regulation of protein function

by N-acetylation 126-127

by degradation 108-109

by location 90-91

mechanisms 86-87

by methylation 126
by nitrosylation 127
by pH and redox environment 92-93
by phosphorylation 110-111
by proteolysis 118-121
by sumoylation 127
by switching see switches, molecular
regulator of G-protein signaling (RGS) proteins
102-103
residue 4
resolution 168, F5-1, 169,172
resonance 8
peptide bonds 9,F1-8
response regulator protein (RR) 116-117,F3-29,
F3-30
retinol-binding protein F1-19, 37
reverse transcriptase 147,F4-30
reverse turns see beta turns
R-factors 172
RGS proteins 102-103
rhinovirus 44,F1-74, 97
Rhizobium meliloti DctB protein 25,F1-31
rhodopsin 103,F3-15, F4-23, 143
ribbon diagram 172, F5-5
ribosome 60,F2-16, 104
ribozymes 62
RING finger domain F3-2
RNA
binding sites 56
catalytic (ribozymes) 62
coenzymes and 77
degradation 87
editing 6,7
interference (RNAI) 138,139
messenger (mRNA) 6,F1-5
regulation 87
ribosomal 62
transfer (tRNA) 104,F3-16
RNA polymerases 147
root-mean-square deviation (RMSD) 169, 172
Rosetta method 144-145,F4-26, F4-27
Rossmann fold 34

Saccharomyces cerevisiae (yeast) F4-10
MATa2 158-159,F4-51
protein functions 137,F4-13
Tem1 90
two-hybrid system 138,139, F4-18, 165
YBLO36¢ F4-60, 164-165,F4-59
S-acylation 124,125
SAGE (serial analysis of gene expression) 138
Salmonella typhimurium 82
salt bridges 10, F1-10, 42
in phosphorylated proteins 111
Samé8 126
SAM domain F3-2
scaffold proteins 60,61, F2-18
protein binding to 91,F3-4
Schizosaccharomyces pombe 90
scorpion toxin 39,F1-63
scrapie 160
scytalone dehydratase 141,F4-21
secondary structure 3,F1-2,12-13
classifying types of folds from 12
elements 12
membrane proteins 18,24-25
see also alpha helix; beta sheet; beta turn
prediction 18,F1-21, 134
steric constraints 12,F1-11
selenium (Se) F2-38
“semi-fiquid” nature of proteins 46
septin 127
sequence(s) 3,F1-2,6
alignment 132-133
active-site residues 162

local 134-135,137
multiple 132,133,F4-4
pairwise 132-133,F4-2
analysis 132-135
chameleon 158-159,F4-49
comparison 132,134
conserved 132,133
deriving function from 136-137,F4-11
divergent and convergent evolution 140-141,F4-19
growth of information on 136, F4-9
identity/similarity 132-133,F4-3, 142
40% rule 136~137,F4-11
percent 132,136-137
insertions and deletions 33,132
secondary structure prediction from 18,F1-21, 134
signal 86,91,F3-4
structure determination from 142-145
see also primary structure
Sert 125
serine
phosphorylation 110,111,112
structure and side chain 4,F1-3
serine proteases
activation 118,F3-32
catalytic triad 34-35,F1-52, 78, 146-147
detection methods 150, F4-35
convergent evolution 140, 146-147,F4-29, 155
multi-step reactions 78-79, F2-40
precursors, homology modeling 143, F4-24
serpins (serine protease inhibitors) 161,F4-54
seven-transmembrane helix fold 153
SH2 domain 88,F3-2,153
in analysis of protein function F4-6, 135,137
in protein kinase regulation 112-113,F3-26
in STAT signaling 58
SH3 domain 88,F3-2
in analysis of protein function 134, F4-6, 135,137
in protein kinase regulation 112-113,F3-26
in protein targeting 91
sickle-cell anemia 42-43,F1-71
side chains 4
amino acid 4,F1-3
movements 47
signal sequences 86,91,F3-4
signal transduction pathways 87,88
protein switches 98
regulation by phosphorylation 110, F3-21
regulation by protein localization 90
signal transduction proteins
domain arrangements 32, F1-46
partner swapping 58-59,F2-13
scaffold proteins 61
silk F1-1,16,37,60
single-nucleotide polymorphism (SNP) 6,7
site-directed mutagenesis 150
Smt3 127,F3-49
SNARE domain F3-2
sodium dodecy! sulfate {SDS) 55
sotubility, glycosylation and 123
soluble proteins
folding 20-21,F1-23
hydration shell 23,F1-26
Sos F3-14, F3-21
Sp100b F4-27
space-filling image 172,F5-5
specificity
enzyme-mediated reactions 64, F2-24
ligand binding 52,59
sub-site, enzyme active site 64,65
splicing, protein 120-121,F3-35, F3-38
sporulation, yeast 165
Src kinases 112-113,F3-26
Src-Lck 32,F1-46
S-S bridges see disulfide bridges
stability, protein 26-29, 108
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agents disrupting 27
covalent bonds in 28
post-translational modifications and 28-29
secondary structure role 12
weak interactions in 10-11,F1-10, 26-27
Staphylococcus aureus, protein G 159
STAT (signal transducer and activator of transcription)
molecules 58-59,F2-13
Ste5p 61,F2-18
steroid-delta-isomerase 141,F4-21
steroid hormone biosynthesis 71,F2-31
stop codon 6,7
stress-activated protein kinases (SAPK) F4-5
stress-response proteins 108,109
structural genomics 146
structural proteins F1-1, 3,50, 60-61
catalytic proteins as 61
forming assemblies 60-61
as frameworks and connectors 60
as scaffolds 61
structure, protein
accuracy and precision 168-169
convergent evolution 140-141,F4-19, 154-155
determination 168-173
divergent evolution 140-141,F4-19, 154,155
diversity 32-33
four levels 3,F1-2
and function 33
functional diversity of specific 152-153
growth of information 146, F4-28
interpretation of information 168-169
membrane protein 24-25
metastable 160-161
modular nature 32-33
prediction from sequence 134
prediction of function from 130, 134-135
presentation methods 172, F5-5
primary 6
quality of model produced 172
quaternary 40-45
resolution 168, F5-1, 169
secondary 12-19
tertiary 22-23
substrates 50, 62,63
chirality 155
finding candidate 151,162-163
subtilisin F1-52, F4-29
binding sites F4-33
coordinate covalent bonds F1-38
subunits 40
binding sites at interface between 57,F2-11
succinate dehydrogenase 70, F2-31
sugar isomerases 155
SUMO 127,F3-49
sumoylation 126, 127,F3-49
superfamilies, protein 134, 135,140, 146-147
evolution of function 146-147
functional variation within 147
TIM-barrel proteins 152-153
serine proteases 146-147
DNA polymerases 147
superoxide dismutase 36, F2-22
surface plasmon resonance 139
surfaces, protein
amphipathic beta sheets 17
beta turns 13
binding sites for macromolecules 56, F2-8, F2-9
hydrophobic side chains at 21
loops 22-23,F1-25
movements of atoms at 46
surface topography image 172,F5-5
switch | regions F3-12, 99,F3-17, 107
switch Il regions F3-12, 99,F3-17, 107
switches, molecular F1-1, 3,50,51,98-107
based on nucleotide hydrolysis 98-105

see also G proteins; motor proteins; two-component
signaling systems
symmetric protein complexes 44,F1-75
synthesis, protein 73
GTPase switches in 104-105,F3-16
see also transcription; translation

T4 lysozyme F1-79
Taq DNA polymerase 27, F4-30
targeting, protein 86
to degradative machinery 87,108-109, F3-20
by lipid modification 124-125,F3-44
mechanisms 91,F3-4
TATA binding protein F1-1, F1-62
taxol F2-1
Tem1 90
temperature
dependence, enzyme function F2-6, 55
high, protein denaturation 27
protein stability and 108
sensitivity 26,27
temperature-sensitive (ts) mutations 26, 27,108
tertiary structure 3,F1-2,22-23
determinants 20
flexibility 27,F1-36
molecular recognition and 52
packing of atoms in interior 23, F1-27
post-translational modifications and 28-29
prediction from sequence 134,142-145
stability see stability, protein
water molecules at surface 23,F1-26
tetrahedron 44
tetrahydrofolate F2-37
tetramers 40,41,44,F1-74
theoretical microscopic titration curves (THEMATICS)
F4-36, 151
thermodynamics, folded proteins 26-27
thermolysin 79,149, F4-34
thermophiles 62,108
thermophilic proteins 26,27, 55,F2-6
Thermotoga maritima F2-6
thiamine pyrophosphate (TPP, thiamine diphosphate,
TDP) 73,F2-34, F2-37
thioesterase, Escherichia coli 31, F1-43
thioester dehydrase 31,F1-43
thioredoxin F4-47
threonine
phosphorylation 110,112,114-115,F3-27
structure and side chain 4,F1-3
thrombin F4-47
thymidylate synthase 81,83,F4-47
TIM see triosephosphate isomerase
TiM-barrel proteins 35,F1-53
functional versatility 152~153
of unknown function 164
TIM barrels 12,33,38,F1-61
torsion angles 9,F1-9
toxins 39
tox operator DNA sequence F2-9
TPP see thiamine pyrophosphate
transamination 154
transcription 6,7,F1-5
regulation 87
transducin 103
transfer RNA (tRNA) 104,F3-16
transition state 62,63, F2-21
stabilization 68,F2-27, F2-28
translation 6,7,F1-5
GTPase switches in 104-105
transthyretin 160
TRBD domain F4-6
trimers 40,41,44,F1-74
triosephosphate isomerase (TIM) F1-24, F1-53
catalytic residues F4-36, F4-37
ligand-induced conformational change F1-77

phosphoglucose isomerase and 157
reaction rate F2-20
tropomyosin F1-67
troponin C 95
trypsin 118
trypsinogen 143
tryptophan 4,F1-3
tryptophan synthase F1-45, 82,F2-44
Tu see EF-Tu
tubulin 50,F2-1
two-component signaling systems 98,116-117
conserved features of RR regulatory domains 117,
F3-30
mechanisms 116-117,F3-29
two-dimensional gel electrophoresis 138,F4-15, 165
two-hybrid system, yeast 138,139, F4-18, 165
tyrosine
phosphorylation 110,111,112
structure and side chain 4,F1-3
tyrosine protein kinases 110,111,112-113

ubiquitin 108, 109

ubiquitination 108,109

up-and-down structural motif 36,37, F1-57
urea 55

urease F2-20

valine F1-3
van der Waals interactions 4,10,F1-10
in enzyme binding 64
vesicular transport, control of 124, 125, F3-46
viruses
coat proteins 59,F2-14
oligosaccharide binding 122,123
see also specific viruses
vitamins, cofactors derived from F2-37

Watker motif F4-7, 137,F4-12
water
displacement, in binding interactions 59
exclusion, in enzyme reactions 68-69, F2-30
hydrogen-bonding properties 11
in peptide bond formation F1-7
properties of polypeptide chains in 9,F1-8, F1-9
protein folding in 20-21,F1-23
in protein interior 23
protein stability and 26,F1-34
in quaternary structure 42,F1-69
removal/addition reactions 72-73
on surface of folded protein 23,F1-26
WD40 domain 88,F3-1, F4-6
weak noncovalent interactions
in binding interactions 52, 58-59
in protein assemblies 60
stabilizing folded proteins 10-11,F1-10, 26-27
stabilizing quaternary structure 42
wire diagram 172,F5-5
WW domain 88,F3-2

X-ray crystallography
binding-site studies 149
interpretation of information produced 168
quality of model produced 172
resolution 169
structure determination by 170, F5-3

YBLO36c 164-165, F4-59, F4-60
yeast see Saccharomyces cerevisiae

zinc {Zn?*) 28,77,F2-38

zinc finger motif 38,39
functional diversity 153
in protein characterization F4-7, 137
structure 34,F1-49, F1-64

z-score 144,F4-25
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Protein Structure and Function

Gregory A Petsko & Dagmar Ringe

What the expert reviewers said:

...about Chapter 1

“...this chapter covers truly a lot of ground with some insightful depth and cohesion.
It is written by two experts in the field who are not afraid to introduce the details of
elements of the field in depth, yet cover the paradigms well.In many ways itis a
powerful successor to the several books on protein structure...It has certainly moved
well beyond the scope of other books.”

Robert Stroud
University of California, San Francisco

"This [text] focuses on structure and stability, rather than on biological categories, and
it does an excellent job of outlining the fundamental themes. It also ties in physical
chemistry (through forces and energetics)....We could therefore use it as a basic text in
the protein structure plus physical chemistry course we teach for juniors at Harvard."

Stephen Harrison
Harvard

...about Chapter 2

“A really good book provides a wealth of information in a manner that the reader
remembers what he/she has read. This book does just that. The contents just pop into
mind from time to time. This book will be a winner.”

Tom Bruice

University of California, Santa Barbara

...about Chapter 3

“I've reviewed the materials that you sent regarding the book from Petsko and Ringe.
I'm very excited about what they are putting together. This treatment and focus is
much needed. It will be essential reading by students and faculty alike, and will serve
as a crucial reference book for everyone in the biosciences.”

James Spudich

Stanford University School of Medicine

“I very much liked the Petsko-Ringe signaling section—it covered all the major bases in
a thoughtful and coherent way; I'm amazed they managed to make the complexities
of signal transduction so intelligible.”

Tony Pawson

Samuel Lunenfeld Research Institute

...about Chapter 4

“It is well-written, makes for interesting reading and contains a number of excellent ISBN 978-0-19-955684-7
examples. The whole book appears to be an important, useful and timely one.” || ||H| ’||| I’l
780199"55

Roman Laskowski "
European Bioinformatics Institute 91780 556847






