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Preface
Proteases are being recognized more and more as important players in a wide
range of biological processes; for example, the cell cycle, blood clotting, angiogenesis, apoptosis, cell differentiation and growth, cell motility, lipid metabolism, antigen presentation and cell-fate determination are all dependent upon the controlled
action of proteases. When the activity of proteases is not regulated appropriately,
disease processes can result, as is seen in Alzheimer’s disease, cancer metastasis and
tumour progression, inflammation, pain, atherosclerosis and haemophilia. Thus,
inhibition of proteases is being seen as a potential therapeutic strategy for these
and other disorders. Probably the most successful examples of protease inhibitors
in medicine today are the inhibitors of angiotensin-converting enzyme that are
widely used to treat hypertension and congestive heart failure, and the HIV protease inhibitors that are at the forefront of the battle against this virus.
This volume covers many of these topics and highlights the role of proteases in biology and medicine. The first chapter introduces the reader to the
basic terminology in the field of protease research and the classification systems used, and this is followed by a chapter by Guy Salvesen, who expertly
introduces the caspases, the executioners of cell death (apoptosis). Yoshifumi
Itoh and Hideaki Nagase then provide an excellent account of the large family
of matrix metalloproteinases and their role in cancer metastasis, while Janelle
Nunan and David Small outline the role of proteases (secretases) in the processing of the Alzheimer’s amyloid precursor protein, and the potential sites of
therapeutic intervention in this disease. In the subsequent chapter, John Mayer
and colleagues describe the ubiquitin pathway of intracellular proteolysis and
the central role played by ‘the big mean proteolytic machine’, the proteasome,
in this process. The next three chapters cover the roles that proteases play in
angiogenesis (Ralph Bradshaw and Elizabeth Yi), the processing of protein
precursors (Nabil Seidah and Annik Prat), and the blood clotting cascade
(Peter Walsh and Syed Ahmad). The two chapters that follow highlight the
potential use of protease inhibitors as therapeutic agents, with a description of
the HIV peptidase by Ben Dunn, and the use of angiotensin-converting
enzyme inhibitors by Louise Burrell and colleagues. The latter chapter also
introduces other peptidases as possible future drug targets in hypertension and
heart disease. The next three chapters introduce topics that have only recently
come to the fore. Marcia Moss and Millard Lambert provide an overview of
membrane-protein shedding and the role of the ADAMs family of proteases in
this process, Rob Rawson introduces the fascinating area of regulated
intramembrane proteolysis, while Nigel Bunnett and colleagues review the
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surprising role that protease-activated receptors have to play in cell signalling.
The final chapter, by David Coates, covers the important place that bioinformatics and genome database screening has, and will continue to have, in the
identification of novel proteases.
With any volume of this nature, it is inevitable that many proteases have
been omitted and to those whose favourite protease is not covered, I apologize. I would like to thank all the authors for their scholarly contributions and
for keeping them within strict length limits. My hope is that this volume will
provide a taster to the exciting field of protease research for senior undergraduates, junior postgraduates and even seasoned researchers. Finally, my thanks
are owing to Sophie Dilley and the other staff at Portland Press Ltd for their
hard work in the production of this book.
Nigel M. Hooper
Leeds, 2002
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A
ACE
AD
ADAM
Ang
ANP
APC
APP
ATF
BACE
BDNF
BIR
CA
Cbz
CARD
Cdk
CGRP
CHIP
DED
DUB
E1
E2
E3
ECM
EGF
EIAV
eIF
EPR-1
ER
FAD
FGF
FIV
FLIP
GP-C
GPCR
GPI
HB-EGF

amyloid- protein
angiotensin-converting enzyme
Alzheimer’s disease
a disintegrin and metalloproteinase
angiotensin
atrial natriuretic peptide
anaphase-promoting complex
amyloid- protein precursor
activating transcription factor
-site APP-cleaving enzyme
brain-derived neurotrophic factor
baculovirus IAP repeat
capsid protein
benzyloxycarbonyl
caspase recruitment domain
cyclin-dependent kinase
calcitonin gene related peptide
C-terminal Hsp70-interacting protein
death effector domain
de-ubiquitylating enzyme
ubiquitin-activating enzyme
ubiquitin-conjugating enzyme
ubiquitin–protein ligase
extracellular matrix
epidermal growth factor
equine infectious anemic virus
eukaryotic initiation factor
effector cell protease receptor-1
endoplasmic reticulum
familial Alzheimer’s disease
fibroblast growth factor
feline immunodeficiency virus
Flice-like inhibitory protein
76-kDa precursor glycoprotein of LAV
G-protein-coupled receptor
glycosylphosphatidylinositol
heparin-binding EGF-like growth factor
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HK
HMM
Hpx domain
IAP
IB
IDE
IGF
IGFBP
LAV
LCMV
MAP kinase
MetAP
MHC I
MMP
MT-MMP
NC
NEP
NFB
NK1R
NRDc
PACE
PAI
PAR
PC
1-PDX
PK
PKC
PN-2
PS
RA
Rip
RSV
RUP
sAPP
SCAP
SCF
SERPIN
SET domain
SG
SIV
SKI-1
SP

high molecular mass kininogen
hidden Markov model
hemopexin-like domain
inhibitor of apoptosis protein
inhibitor of NF-B
insulin-degrading enzyme
insulin-like growth factor
insulin-like growth factor-binding protein
Lassa virus
lymphocytic choriomeningitis virus
mitogen-activated protein kinase
methionine aminopeptidase
Major Histocompatability Complex Class I
matrix metalloproteinase
membrane-type matrix metalloproteinase
nucleocapsid protein
neutral endopeptidase
nuclear factor B
neurokinin1 receptor
N-arginine dibasic convertase
paired basic amino acid converting enzyme
plasminogen activator inhibitor
protease-activated receptor
proprotein convertase
1-antitrypsin Portland
prekallikrein
protein kinase C
protease nexin 2
presenilin
rheumatoid arthritis
regulated intramembrane proteolysis
Rous sarcoma virus
regulated ubiquitin/proteasome-dependent
processing
soluble N-terminal fragment of APP
SREBP cleavage activating protein
Skip–cullin–F-box
serine protease inhibitor
serine-, glutamine- and threonine-rich domain
secretory granule
simian immunodeficiency virus
subtilisin/kexin-like isozyme 1
substance P
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S1P
S2P
SREBP
STAT
SUMO
SVMP
TACE
TFPI
TGF
TGN
TIMP
TNF
t-PA
TRAF
UBP
VEGF
XIAP
ZPI

site-1 protease
site-2 protease
sterol regulatory element binding protein
signal transducer and activator of transcription
small ubiquitin-like modifier
snake venom metalloprotease
tumour necrosis factor--converting enzyme
tissue factor pathway inhibitor
transforming growth factor
trans Golgi network
tissue inhibitor of metalloproteinases
tumour necrosis factor
tissue plasminogen activator
tumour necrosis factor-receptor-associated factor
ubiquitin-specific protease
vascular endothelial cell growth factor
X-linked IAP
protein Z-dependent protease inhibitor
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