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deletion strains, yeast 165 
denaturants 26, 27, 55 
denatured state F1-22, 26, 27, F1-3S 
5'-deoxyadenosylcobalamin F2-37 
1-deoxymannojirimycin 122 
dephosphorylation 115 
DH domain F4-6 
diabetes, type II 160 
Dictyostelium 1 16 
differentiation and maturation mediator (DMM) 

156-157 
dihyd rofolate reductase (DH FR) F1-24, 81, F4-31 
dimers 40, 44, F1-74 
diphtheria toxin 

gene repressor protein F2-9, 97, F3-11 
mechanism of action 93, F3-6 

dipole moment 8, 9, F1-8 
disulfide bridges 10, F1-10, 28, F1-37 

cross-linking of domains 39, F1-63 
intracellular environment and 92 

disulfide oxidoreductases 150 
DNA 6 

binding sites 56, F2-9 
DNA-binding proteins 88, 97 
DNA microarrays 138, F4-14, 165 
DNA polymerases F1-1, F2-33, 147,F4-30 
DNase F2-33 
DOCK 151 
docking programs 151 
dodecamer 44, F1-74 
dolichol pyrophosphate (DPP) F3-42 
domains 30-31 

arrangements 32-33, F1-46 
binding sites at interface between 57, F2-11 
classes 36-39 
conformational changes 46, 47 
evolution by gene duplication and fusion 31 
folds 32 
hydrophobic cores 30 
interaction 86, 88, F3-2 
interrupted 30, F1-42 
prediction of protein function from 134, F4-6 
in protein classification 32 
proteins with multiple 31, F1-43, F1-44 
size 30 
structural 56, 57, 142 

domain swapping 58, 59, F2-14 
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dominant-negative effect 42,43, F1-72 
Drosophila melanogaster 136, F4-1 O 

Hedgehog protein (HH-C) F3-39 
drugs, disrupting protein function 97 
DtxR 97, F3-11 

EF-1 104, F4-47 
effector molecules (ligands) 86-87, 94-97 

competitive binding and cooperativity 94-95 
ligand-induced conformational change and 

allostery 96-97 
EF-G 105 
EF-hand domain 88, F3-1, F4-6 
EF-Ts 104, F3-16 
EF-Tu 104-105,F3-16, 158,161 
Eg5 F3-12 
Ehlers-Danlos syndrome 61 
elastin 60-61 
electron density map 168, FS-1 
electrons 

transfer 70-71, F2-31 
unpaired 76 

electrostatic interactions 10, F1-10 
in binding interactions 52-53 
in catalysis 64-65, F2-23 
see also hydrogen bonds; van der Waals interactions 

elimination reactions 72, F2-32 
elongation factor see EF 
endonucleases,homing 120-121 
endoplasmic reticulum (ER) 

glycosylation in 122, F3-42 
protein targeting to 91, F3-4 

endorphin 118, F3-33 
endosomal vesicles 92-93 
energetics, catalysis 63, F2-21 
enkephalin 118, F3-33 
enolase 141, 162, F4-55 
Enterococcus faeca/is protein, prediction of secondary 

structure F1-21 
enthalpy 26 
entropy 26 
enzymes 62 

activation by limited proteolysis 118, F3-31, F3-32 
active sites see active sites 
allosteric regulation 96, F3-10 
bifunctional 80-82, F2-42, F2-43, F2-44 
cofactors see cofactors, enzyme 
competitive inhibition 94, F3-7 
divergent and convergent evolution 140-141, 

154-155 
multifunctional 80-83 
non-enzymatic functions 83 
phosphorylation 111, F3-23; F3-22 
predicting function of uncharacterized 162-163 
reaction acceleration rates 62, F2-20 
with structural role 61 
substrates see substrates 
temperature dependence 55, F2-6 
trifunctional 83, F2-45 
types of reactions catalyzed 70-73 
see also catalysis; specific enzymes 

equilibrium 62 
equilibrium constant 62 
Erk2 F4-2 
ERKs F4-5 
Escherichia coli F4-1 o 

f857 protein 162-163 
galactonate utilization pathway F4-56 
protein kinases 111 
two-component signaling systems 116 

esters, cleavage of 72-73 
eukaryotes 

cell structure 90, F3-3 
genes 6, F1-5 
glycosylation 122 
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protein degradation 108-109, F3-19 
two-component signaling systems 116 

E-values 132, F4-3, 133 
EVH1 domain 88 
evolution 140-141 

convergent 34,35, 140-141, 146-147, 154-155 
divergent 140,F4-19, 141,154,155 
by gene fusions and duplications 31 
homology modeling and 142-143, F4-23 
by sequence insertions and deletions 33 

evolutionary distance 132, 133 
exons 6, F1-5 

insertion, in protein evolution 33 
expression, gene and protein 138, 165 
exteins 120 

f857 162-163 
F-actin FM 
families 

interaction domains 88, F3-2 
protein 146 

functional variation within 147 
profiles 135, F4-8 

farnesylation 91, 124 
FASTA 132 
F-box domain F3-2 
feedback inhibition, competitive 94, F3-7 
ferredoxins 39, 147 
FHA domain 88, F3-2 
FhuA protein F1-32 
fibrinogen 60 
fibronectin domain F3-2 
fibrous proteins 30 
Fis 158, F4-50 
FixJ F3-30 
flavin adenine di nucleotide (FAD) 70, F2-31, F2-37 
flavin mononucleotide (FMN) 70 
flexibility, protein 27, F1-36, 46-47 

binding in interior cavities and 57, F2-1 O 
binding interactions and 54-55, F2-6 
cooperativity and 95 
variability 55, F2-7 

flipping, aromatic ring 46-47 
fluctuations 46, F1-76 
folded proteins 

secondary structure see secondary structure 
thermodynamics 26-27 
weak interactions stabilizing 10-11, Fl-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 

folds, domain 32 
four-helix bundle Fl-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 
diversity of specific structures 152-153 
flexibility and 54-55 
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 
and structure 33 
time and distance scales F4-1 
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 
FYVE domain 88, F3-2 

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 

duplication 31 
expression patterns 138, 165 
fusion 31 
numbers perorganism 136, F4-10 
product of unknown function 164-165 
proteins regulating 88, 97 
relatedness 132 
uncharacterized, functions for 162-163 

gene chips 138 
gene knockouts 138, 139,F4-15, 157 
genetic code 6, F1-4 

degeneracy 6 
organization 6-7,F1-6 

genetic diseases 42-43 
genetic engineering 120 
genome 

sequencing 136, F4-9 
sizes 136, F4-10 

genomics 130 
functional see functional genomics 
structu ra I 146 

geranylgeranyl modification 124 
Glc3Man9GlcNAc2 122, 123, F3-43 
globin fold domain 36, F1-55 
globular proteins 30 
glucose-6-phosphate isomerase (phosphoglucose 

isomerase) 156-157, F4-47 
glutamic acid (glutamate) 4, F1-3 
glutamine 4, F1-3 
glutathione (GSH) 94 
o-glyceraldehyde-3-phosphate dehydrogenase 

(GAPDH) F2-6 
glycine F1·3, 18 
glycogen phosphorylase 111, F3-22 
glycoproteins 122 
glycosylation 28-29, 122-123 
glycosylphosphatidylinositol (GPI) anchor 124, 

F3-45, 125 
glycosyltransferases 140-141 
Golgi complex 

oligosaccharide processing 122, F3-42 
vesicular transport 125, F3-46 

G-protein-coupled receptors (GPCRs) 102-103, F3-15 
G proteins (GTPases) 50, 98-99, 100-105 

ex subunit 102 
~'Y subunits 102 
heterotrimeric 88, 102-103 
scaffold proteins and 61,F2-18 
small 100-101 

lipid modification 124, 125,F3-46 
regulation of signaling 100-101, F3-14 
targeting to membrane 91, F3-4, 124,125 
see also Ras 

structure 98-99, F3-12 
switch mechanism 99, F3-13 
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versus motor proteins F3-17, 107 
see also EF-Tu 

GRASP (surface topography) image 172, FS-S 
Grb2 F3-21, 111 
Greek-key motif 34, 36, 37, Fl-SB 
green fluorescent protein (GFP) 77, 139, F4-17 
GRID 148, F4-31, 149 
GroES co-chaperonin Fl-74 
ground state 62, 63 

destabilization 66, 67 
growth hormone, human see human growth hormone 
Gstat F4-23, 143 
GTP 98 

in EF-Tu switching 104-105, F3-16 
inG protein switching 100, 1O1,F3-14, 102 
in microtubule assembly 50-51, F2-1 
hydrolysis 50, F2-1, 98,100 

GTPase-activating proteins (GAPs) 88, 1OO,F3-14, 104 
GTPases see G proteins 
guanine-nucleotide exchange factors (GEFs) 100, 

F3-14, 102 
guanosine triphosphate see GTP 
GYF domain F3-2 

hairpin turns see beta turns 
haloperidol F2-S 
Hck F3-24 
Hedgehog proteins (HH) 120-121, F3-39 
helical parameters 14, Fl-14 
helix 

alpha see alpha helices 
cap Fl-13 
dipole 14, 15 

helix-turn-helix motif 34, Fl-SO, F4-6, 137 
heme 71,F2-31, F2-37 
heme-containing proteins 28, Fl-39, 36 
hemoglobin 40, 42, 44 

cooperative binding 95 
oxygen binding 47 
sickle cell 42-43, Fl-71, 44 

heptad repeat 40-41, 41 
heptamer Fl-74 
Hermansky-Pudlak syndrome 125 
heterodimers 40, F1-6S 
heterogeneous nuclear ribonucleoproteins 

(hnRNPs) 126 
heteropentamers F1-6S 
heterotetramers 40, F1-6S 
hexamers 40, Fl-74 
Hidden Markov Model 132, 133 
histidine 

phosphorylation 110-111, 116-117. 
structure and side chain 4, Fl-3 

histidine protein kinase (HK) 116, F3-29 
histones, post-translational modifications 126, 127 
HIV protease F1-1 
HIV protease inhibitors F2-S 
homeobox domain F4-6 
homodimers 40, F1-6S 
homologous genes/proteins 132, 140-141 

functional diversity 152-153 
prediction of function 162-163, F4-SS 

homology 132 
modeling 142-143,F4-22 

homotrimers 40 
hormones, polypeptide 118-119 
human genome 136, F4-1O 
human growth hormone Fl-28, F1-S1, 36 

binding sites F2-8 
receptor complex 44, Fl-73 

human immunodeficiency virus (HIV) 
protease Fl-1 
reverse transcriptase F4-3O 

hydration shell 23, Fl-26 
hydride ions 68, 69 
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hydrogen bonds 4, 1O,Fl-1O 
acceptor atom 10 
in alpha helices 14-15, Fl-13 
in beta sheets 16,Fl-17, Fl-18 
in binding interactions 59,F2-1S 
donor atom 10 
in oligomer formation 42 
in phosphorylated proteins 111 
in secondary structure elements 12 
water molecules 11 

hydrolases 33, 147 
hydrolysis 8, 72-73 
hydronium ions (H3O+) 74-75 
hydropathy plots 25, Fl-31 
hydrophilic 4 
hydrophilic amino acids 4, Fl-3 
hydrophobic 4 
hydrophobic amino acids 4, Fl-3 
hydrophobic cores, in domains 30 
hydrophobic effect 4, 20 

forces driving 26, Fl-34 
in oligomer formation 42 
in protein folding 20-21 

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

icosahedron 44, Fl-74 
IKB 109 
immunoglobulin A F3-3O 
immunoglobulins 36, F1-S6, 37 

hypervariable loops 22-23, F1-2S 
IMP cyclohydrolase 81, F2-43 
inclusion bodies 161 
induced fit 47, 54, F2-4 
inhibitors 86-87 

allosteric 96 
competitive 86, 94, F3-7 

insertions, sequence 33, 132 
insulin 44, Fl-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 Fl-66 
intermediates 

in enzymatic reactions 62, 63, 78, F2-4O 
shuttling over long distances 83, F2-4S 
shuttling through internal tunnel 82, F2-44 

folding 20, Fl-22 
intrans 6, Fl-S 
iron (Fe2+, Fe3•) 

diphtheria toxin expression and 97, F3-11 
as enzyme cofactor 77, F2-38 

iron-sulfur proteins 39 
isocitrate dehydrogenase (ICDH) 80, F2-42, 111, F3-23 
isoleucine Fl-3 
3-isopropylmalate dehydrogenase F2-11 

JAK kinase F2-13 
JAK/STAT signaling pathway 127 
jelly roll fold 36, 37, F1-S9 
JNKs F4-S 

Kd 28,55 
KDEL sequence 91, 164-165 
KDGP aldolase Fl-74 
keratin 40 
kinases 33 
kinesin 1O6-1O7,F3-17 
kirromycin antibiotics 104-105 
knockouts,gene 138, 139,F4-1S, 157 
Kss1 F4-2, F4-4, F4-S 
kT 55 

Lac repressor 30, Fl-41, 31 
lactate dehydrogenase Fl-74, F2-3O 
Lactococcus lactis, beta-phosphoglucomutase 79, F2-41 
lambda repressor Fl-SO 
Lek F3-24 
Leishmania major, dihydrofolate reductase-thymidylate 

synthase 81 
lethal factor, anthrax toxin F2-2 
leucine 4, Fl-3 
leucine zipper 41, Fl-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, Fl-29 

alpha helices spanning 14, Fl-3O, 25 
protein folding in 21 

lipid modifications, protein targeting by 124-125, F3-44 
lipid rafts 91, 124 
lipid-transport protein (LTP) F2-1S 
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, Fl-77, 47 
at protein surfaces 22-23, F1-2S 
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, Fl-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-SS 

manganese (Mn2+) F2-38 
man nose 122, F3-41 
MAPKs see mitogen-activated protein kinases 
MARCKS motif F4-7 
MATa2 protein 158-159, F4-S1 
MCMl 158-159, F4-S1 
MCSS (multiple conformations simultaneous search) 

148-149 
melanocyte-stimulating hormone (MSH) 118, F3-33 
membrane proteins 24-25 

all beta sheet 25, Fl-32 
alpha-helical 24, Fl-3O, 25 

isolated alpha helix 18, 24 
membrane spanning Fl-3O, 25 
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folding 21 
secondary structure elements 18, 24 
targeting 91, F3-4, 124-125, F3-44 

membranes 24,Ft-29 
pores/channels 24, 25, Ft-33 

Menkes syndrome 61 
mesophilic proteins 26, 27, F2-6 
messenger RNA (mRNA) 6, Ft-5 

regulation 87 
metal ions 

cross-linking of domains 39, Ft-64 
enzyme cofactors 77, F2-38 
in metalloproteases 79 
in redox reactions 71 
stabilizing tertiary structure 28, Ft-38 

metalloproteases 79 
metastable protein folds 160-161 
Methanococcus jannaschii F4-1 O 
Methanopyrus kandleri 81 
methionine 4, Ft-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 Ft-74 
monomers 40 
"moonlighting" 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, Ft-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, Ft-43, Ft-44 
classification 32-33 

multifunctional proteins 156-157, F4-47 
muscle 61 
mutagenesis, site-directed 150 
mutations 

causing abnormal polymerization 42-43, Ft-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 F4-1 o 
myoglobin Ft-1, Ft-39, 36,Ft-55 

sperm whale Ft-78 
myohemerythrin Ft-51, 36, Ft-54 
myosin 61, 106-107,F3-17 
myristoylation 124 

N-acetylation 28, 29, 126-127, F3-48 
NAD see nicotinamide adenine di nucleotide 
NAO-dependent dehydrogenases 69, F2-30 
native state 20, Ft-22 
neuraminidase 36, Ft-57, Ft-74 
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neurofibromin F3-14 
neuroleukin 156, 157 
NFKB 109 
nickel (Ni2+) F2-38 
nicotinamide adenine di nucleotide (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,FS-4 
structure ensemble 169, FS-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, Ft-65 

formation 42 
oligosaccharides 73, 122 

processing 122, F3-42 
O-linked sugars 122, F3-41 
omega torsion angle Ft-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,Ft-28 
PAKl protein kinase 59 
PALA (N-phosphonoacetyl-L-aspartate) 66-67, F2-25 
palmitoylation 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, Ft-74 
peptide bonds 8-9 

formation 8, Ft-7, 73, F2-33 
hydrolysis 8, Ft-7, F2-33, 78-79, F2-40 
properties 9, Ft-8, Ft-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 
phenylalan ine 4, Ft-3 
phi torsion angle 9, Ft-9 
phosphate-binding loop see P-loop 

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 110-111, F3-21 
glycosylation and 123 
in protein targeting 91, F3-4 
two-component signal carriers 116-117, F3-29 

phosphotriesterase Ft-47 
phylogenetic tree 133, F4-5 
Pi-helix Ft-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 Ft-35 
polynucleotides 73 
polypeptide chains 

assemblies see quaternary structure 
properties in water 9, F1·8, Ft-9 

polypeptides 8 
polyproline helices 15, Ft-14 
pores, membrane 24, 25, Ft-33 
position-specific score matrix (PSSM) 135, F4-8 
post-translational modifications 28-29, Ft-40 

in control of protein function 87, 11 O 
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, Ft-33 
PQQ 28, Ft-39 
pre-albumin 37, Ft-58, Ft-69 
precursors, activation of 118-1 19 
pregnenolone biosynthesis 71,F2-31 
prenylation 124-125 
"prepro" hormones 118-119 
primary structure (sequence) 3, Ft-2, 6 

tertiary structure determination from 20 
see also sequence(s) 

primary transcript 6-7, Ft-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, Ft-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, Ft-14 
structure and side chain 4, Ft-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 
ubiquitin-dependent 109, F3-20 
see also degradation, protein; peptide bonds, 

hydrolysis 
proteolytic cascade 1 18, 119, F3-34 
protomer 44 
protons 92 
proton transfer 52-53, 74-75 
proximity 66-67, F2-25 
proximity factor 66 
Pseudomonas aeruginosa 90, F4-1 0 
Pseudomonas ova/is 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 
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SAGE (serial analysis of gene expression) 138 
Salmonella typhimurium 82 
salt bridges 1 O, F1-1 0, 42 

in phosphorylated proteins 111 
Sam68 126 
SAM domain F3-2 
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classifying types of folds from 12 
elements 12 

membrane proteins 18,24-25 
see also alpha helix; beta sheet; beta turn 

prediction 18,Fl-21, 134 
steric constraints 12, Fl-11 

selenium (Se) F2-38 
"semi-liquid" 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, Fl-21, 134 
signal 86, 91, F3-4 
structure determination from 142-145 
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secondary structure role 12 
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Ste5p 61, F2-18 
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stress-response proteins 108,109 
structural genomics 146 
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beta turns 13 
binding sites for macromolecules 56, F2-8, F2-9 
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tax operator DNA sequence F2-9 
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phosphorylation 110, 111, 112 
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in protein assemblies 60 
stabilizing folded proteins 10-11, F1-10, 26-27 
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binding-site studies 149 
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';This [text] focuses on structure ana staoility, ratner tnan on biological categories, ana 
it aoes an excellent joo of outlining the funaamental themes. It also ties in phy_sical 
ctiemistrr. (ttirougn forces and energetics) .... We could therefore use it as a basic text in 
tne P./ Otein structure p_lus p_hr.sical chemistrY, course we teach for juniors at Harvard." 
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