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In October 2011, we had our 7th General Meeting of the Society in San Diego 
organized by Guy Salvesen, Matt Bogyo and their colleagues.  I would like to thank 
Matt and Guy on the behalf of the Society for all the hard work it took to organize an 
excellent meeting and for the great hospitality. You can read more about it in the 
complete meeting report in this issue. At the Meeting we welcomed Chris Overall and 
Jim Powers among our Lifetime members, whose careers are outlined in the articles 
that follow. The meeting will be also highlighted in a special issue of Biological Chem-
istry, a journal that has a special relationship with our Society since many years. 

The next General Meeting of the Society will be held near CapeTown in South Africa 
by Ed Sturrock and his colleagues. Mark October 20-24, 2013 in your calendar for this 
exciting meeting! You can read more about this meeting and others, such as the GRC 
Conference on Proteolytic Enzymes and Their Inhibitors on the following pages, as 
well as about the other protease related meetings in the near future, the �rst. In 
addition, you can �nd more information about the exciting articles from the proteoly-
sis �eld that were published recently, as well as about some job adverts.

I would also like to formally welcome all our new Council members, whose names you 
can read on the left side. Just to remind you, there are four Council members repre-
senting your region with half of the Council being replaced every two years.

I hope you will �nd this issue enjoyable to read - we are excited that QuickCuts is back 
to life again. Please feel free to send feedback to me about the newsletter by emailing  
boris.turk@ijs.si. It is great to get ideas and suggestions from our members. Please 
remember that this is your society and the more active you are in helping to shape the 
direction it goes, the more successful it will be. Thanks again for your support of the 
IPS. See you all in Italy in June and for sure in October 2013 in South Africa.

Boris Turk - IPS President
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iPS2011 was held at a beach-side resort in San Diego, USA from 
October 16-20, 2011. Although it was unseasonably cold and 
cloudy, conference attendees were rewarded with exciting 
research talks and posters and lively and 
engaging scienti�c discussions. Pool and 
beach activities helped the over 350 
participants from 23 countries unwind, 
while dinners on the beach provided a 
lovely backdrop to the stimulating confer-
ence organized by former IPS president, 
Matthew Bogyo, and Lifetime IPS 
member, Guy Salvesen. 

The 7th general meeting was preceded by  
training workshops for students and 
postdocs to get practical training in 
“Protease Kinetics,” “Structural Biology” 
and “Imaging.” The meeting opened on 
Sunday evening with James Whisstock presenting elegant new 
data on the structure of plasminogen. Roger Tsien, recipient of the 
Nobel Prize in Chemistry in 2008, delivered the keynote address. He 
described  protease-based imaging strategies that could aid 
surgeons in the important task of �nding tumor margins. 

The �rst session focused on the role of proteases in “Cancer and Cell 
Survival.” Agnès Nobel presented some gorgeous microscopy data 
that shed light on the contribution of collagenases to cancer 
progression and lymphangiogenesis. Karen McLuskey reported the 
�rst crystal structure of a metacaspase, providing insight into their 
mechanism of substrate recognition and proteolysis. Oakley Olson, 
a graduate student in Johanna Joyce’s lab, described how cathep-
sin inhibition during chemotherapy can enhance tumor cell death 
by reducing the function of protective macrophages. In a similar 
vein, Berta Cesar showed that proteolytic processing of CDCP1 
enhances tumor survival, implicating CDCP1 as a potential target 
for developing therapies to prevent metastatic disease. 

A second focus of the morning was on “Immunity and Host-
Pathogen Interactions.” Vishva Dixit of Genentech described the 
discovery of a non-canonical in�ammasome activation pathway 
that signals through Caspase-11. He also showed that the widely 
used caspase-1 de�cient mice are in fact knock-outs of both 
caspase-1 and caspase-11. Aaron Puri, a graduate student in Matt 
Bogyo’s lab, described the development of improved Caspase-1 
activity-based probes (ABPs) that he has used to uncover cross-talk 
between pyroptotic and apoptotic cell death in infected macro-
phages. Continuing with the theme of proteases that regulate 
macrophage function during infection, Thomas Reinheckel 
presented his group’s recent work implicating cathepsins in modu-
lating macrophage activation in innate and adaptive responses to 

bacterial pathogens. Hans-Ulrich Demuth of ProBioDrug 
showed that inhibitors of glutaminyl cyclase, which regulates 
the stability of the chemokine MCP-1, reduce the pathology 

associated with proin�ammatory 
diseases like colitis and athero-
sclerosis.

On the pathogen side of the 
interface, Renier van der Hoon 
described how protease inhibi-
tors produced by plant patho-
gens have convergently evolved 
to inhibit defensive plant cysteine 
proteases. Jim McKerrow gave a 
thought-provoking talk on the 
evolution of cysteine and serine 
proteases from single celled 
organisms to  vertebrates and 

showed how species-speci�c di�erences in proteases can be 
exploited to develop antiparisitic protease inhibitors. Aimee 
Shen described how ABPs can be used to study the allosteric 
activation mechanism of a protease conserved in bacterial 
toxins and how their cognate inhibitors can prevent toxin 
activity in cells.

During lunch, Ze’ev Ronai organized a workshop on “Targeting 
Ubiquitin-Proteasome Components.” This was followed by the 
�rst poster session, which featured ~100 posters. 

Michael Wolfe started the evening session on “Neurobiology 
and Degeneration” by describing how the lipid microenviron-
ment modulates the proteolytic activities of γ-secretase. Mark 
Kindy showed that the Alzheimer’s disease phenotype of 
cathepsin B and BACE1 knockout mice varies depending on the 
disease model used, a di�erence that arises from di�erences in 
their respective substrate speci�cities. Janko Kos examined the 
role of a di�erent Cathepsin, CatX, in regulating in�ammation-
induced neurodegeneration through its proteolytic inactiva-
tion of γ-enolase, which normally enhances cell survival and 
neuritogenesis. Related to neuronal repair, Monica Driscoll 
described the non-apoptotic, regenerative roles for caspases in 
C. elegans during neural injury, which dually function in 
regulating cell death and cell survival. A similar role in protect-
ing cells from death was revealed for Serpinb6 by Dion Kaiser-
man, a fellow in Phillip Bird’s lab, who showed how this prote-
ase inhibitor can prevent hearing loss by protecting cells from 
aberrant proteolysis. Francois Jean revealed that novel S1P 
subtilase inhibitors can prevent SREBP cleavage by S1P to 
reduce lipid droplet biogenesis and stop HCV infection of 
hepatoma cells .

Seventh General Meeting of the International Proteolysis Society 
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On Day 2, Sheena McGowan opened the morning session on 
“Mechanisms of Pathogenesis” by presenting the �rst structures of 
Plasmodium falciparum aminopeptidases alone and in complex 
with novel protease inhibitors. Alexander Wlodawer presented the 
structure of a previously uncharacterized aspartic protease from 
the XMRV virus, which has been associated with prostate cancer, 
alone and in complex with inhibitors. Jan Potempa described how 
a conserved C-terminal domain found in  Porphyromonas gingiva-
lis gingipains regulates their secretion and proteolytic activation by 
a novel secretion system, termed “Periogate.” Wilhelmina Huston 
reported the recent identi�cation of a novel activation mechanism 
for Chlamydia trachomatis DegP/HtrA protease, a key virulence 
factor, that is mediated by its chaperone function. Gilles Lamanach 
examined the role of Cathepsin S in modulating the antimicrobial 
activity of lung surfactant protein (SP-A) in cystic �brosis.

The “Proteosome and Ubiquitin-like Modi�-
ers” session was opened by Kenji Tanaka, 
who gave an overview of his work on immu-
noproteasomes and the recently described 
thymoproteasome, which may play a role in 
thymic selection. Craig Leach of Progenra 
described the development of novel protea-
some inhibitors and assays that target 
deubiquitylases (DUBs). Continuing the 
discussion of DUBs, Oscar Huang of Genen-
tech showed how DUBA activity is uniquely 
regulated by phosphorylation, while Marga-
rete Heck revealed that the metalloprotease Invadolysin geneti-
cally interacts with a histone DUB to regulate chromatin modi�ca-
tion in Drosophila. Yuushi Okumura of Hiroshi Kido’s group 
reported on the e�ect of Type II transmembrane serine proteases 
MSPL and TMPRSS14 on avian �u virus infectivity, and Birgitta 
Tomkinson examined the endopeptidase activity and kinetics of 
the large tripeptidyl-peptidase (TPP II) subtilisin-like complex. 

In Session 6, Ben Turk took us “Beyond the Active Site” by describ-
ing a novel screen for inhibitors that target the exosite of anthrax 
lethal factor. Continuing the theme of exosite-mediated  inhibition 
of proteases, Weiru Wang of Genentech examined the structural 
basis by which a human antibody (anti-BACE1) inhibits β-secretase 
activity using an allosteric mechanism that a�ords high selectivity. 
Adam Renslo described the identi�cation of novel caspase inhibi-
tors that speci�cally recognize the enzyme-substrate complex and 
thus do not directly compete for the active site. Dmitriy Minond 
reported on the development of exosite-binding glycosylated 
substrates of ADAM proteases that may facilitate screening for 
ADAM inhibitors. Rob Pike described the identi�cation of residues 
that form an exosite for complement component C4 that can also 
bind heparin. Gregg Fields examined the structural basis using 
NMR by which a select group of matrix metalloproteinases (MMPs) 
cleave the highly stable triple-helical regions of collagen.

Session 7 focused on “Therapeutic Strategies.” Yoshiaki Kiso 
described the design and synthesis of novel classes of aspartic 
acid inhibitors that inhibit the β-secretase active site. Irit Sagi 
reported on the development of a novel immunization strategy 
that uses molecular mimicry of TIMPs to produce selective and 
inhibitory antibodies against metalloproteases.  Olga Vasiljeva 
described the use of ferri-liposomes as an MRI-visible drug deliv-
ery system that target cysteine cathepsins in tumors and simul-
taneously allow drug distribution to be monitored. Evette 
Radisky showed how novel mesotrypsin inhibitors can prevent 
cancer growth and invasion, while Erik Lindstrom of Medivir 
described the characterization of a selective, orally active 
cathepsin K inhibitor that inhibits bone and cartilage resorption. 
Azza Eissa, a student in Eleftherios Diamandis lab, presented her 
work on the identi�cation of kallikrenin-speci�c small molecule 
inhibitors through high-throughput screening that can block 

KLK activity in human epidermis.

In Session 9, the focus was on “Hunt-
ing for Substrates.” Francis Impens, a 
postdoc with Kris Gevaert, described 
their progress developing methods 
for mapping new N- and C-termini, in 
particular for the elusive substrates of 
carboxypeptidases. He also reported 
the use of N-terminal COFRADIC to 
determine the substrate speci�city of 
calpains in lung cells. Ding Xue 

described a novel strategy for identifying CED3 caspase 
substrates in C. elegans using a GFP-based genetic screen for 
suppressors of constitutively active CED3. Emily Crawford, a 
student in Jim Wells group, reported on their use of subtiligase 
N-terminal labeling enrichment to identify and compare 
caspase cleavages in human, mice, Drosophila, and C. elegans. 
Anna Prudova, a postdoc in Chris Overall’s lab, described the 
use of TAILS, an N-terminal labeling strategy, to identify the in 
vivo substrates of cysteine cathespins in pancreatic cancer in 
collaboration with Johanna Joyce’s group. Ulrich auf dem Keller 
showed how his group has used TAILS to identify proteolytic 
signatures in acute wound-healing.  

A lunch workshop on “Publishing and FASEB Societies” was 
organized by Sharon Schendel of the Biochemical Journal and 
Judith Bond, President of FASEB. This was followed by the 
second poster session of IPS 2011.

From substrate discovery, we moved to “Drug/Probe discovery.” 
Marcin Drag started o� Session 9 reporting on the use of 
unnatural amino acids in combinatorial substrate libraries to 
identify better substrates for a variety of protease families. 
Anthony O’Donaghue, a postdoctoral fellow in Charles Craik’s 
lab, described the development of a novel synthetic peptide 
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Above:  Matt Bogyo Ulrich auf 

dem Keller, Guy Salvesen, and 

Judith Bond. Left: Chris Overall 

and Jim Powers

library that can be used to pro�le  the substrate speci�city of many 
protease classes using LC-MS/MS. Oliver Voskya, a student in 
Steven Verhelst’s lab, reported on the development of a MALDI-
based screening method to identify new inhibitors and ABPs for 
rhomboid proteases, which have previously been refractory to 
high-throughput assays. Herman Overkleeft described the  devel-
opment of ABPs and inhibitors that target speci�c catalytic activi-
ties within the constitutive proteasome. Montse Morell, a postdoc 
in Matt Bogyo’s lab, reported on a novel strategy for covalently 
labeling speci�c MMPs by engineering probe-sensitive MMP 
variants. Vincent Dive presented the crystal structures of MMP-12 in 
complex with novel inhibitors that reveal an unusual binding mode 
from previous structures.
 
On Day 5 of IPS2011, Jim Huntington 
opened the morning session on “Cardio-
vascular Disease and Homeostasis” by 
describing the structural basis by which-
thrombin is activated from a super-
zymogen state and the re-zymogenized 
upon serpin binding. Ed Sturrock charac-
terized the function of a familial point 
mutation in controlling the shedding and 
plasma levels of ACE, a blood pressure-
regulating protease. Maria Arampatzidou, 
a student in Klaudia Brix’s lab, described 
her work examining the role of secreted 
cathepsin B in regulating ECM turnover rates and maintaining 
intestinal homeostasis. Kai Kessenbrock, a postdoc in Zena Werb’s 
lab, showed how MMP-3 regulates mammary stem cell activity by 
antagonizing Wnt signaling. Katsuya Hirasaka examined how the 
interaction between uncoupling protein 3 (UCP3) and thioredoxin 
2 (Trx2) leads to Trx2 processing and modulates ROS production in 
mitochondria.

In Session 11, the focus was on “Proteolysis and Signaling.” Hiroyuki 
Sorimachi described how proteolytic and non-proteolytic activites 
of calpain 3 regulates Ca2+-e�ux  and muscular dystrophy. Nabil 
Seidah elucidated the physiological functions of proprotein 
convertases via substrate identi�cation. He also shared an impor-
tant lesson that elevated expression levels of a protein in speci�c 
tissues do not necessarily reveal its role in disease. Matthew 
Freeman described how the pseudoprotease iRhom2 is required 
for TNFα-converting enzyme (TACE) activation and proposed that 
rhomboidlike membrane proteins may broadly regulate the fate of 
single-pass transmembrane proteins. Christoph Becker-Pauly 
reported on the use of proteomics to identify substrates of Meprin 
metalloproteases, such as ADAM10 (which in turn releases meprin 
β from the membrane). Bram van Raam, a postdoc in Guy 
Salvesen’s lab, showed how RIP kinases are cleaved by caspase-6 in 
a caspase-8 independent manner during intrinsic apoptosis.

After a lunch workshop on “Approaches to the Development of 

Drugs in the Coagulation System,”  the last session focused on 
“Cancer and Metabolism.” Klaudia Brix revealed how cell-type 
and tissue speci�c production of cysteine cathepsins modulates 
diverse processes ranging from tissue homeostasis to cancer. 
Sharon Stack described how kallekrein processing of cadherins 
may potentiate metastatic dissemination. Mark Gorell reported 
on how loss of the cell surface protease �broblast activation 
protein (FAP) renders mice resistant to obesity and liver injury. 
Christian Ries described a novel form of proMMP-9 processing 
that produces an aberrant glycoform enriched in leukemic cells. 
Cindy Lim, a student in Xin Chen’s lab, revealed that the amino-
peptidase Slamdance plays a previously unappreciated role in 
establishing the stem cell niche in Drosophila testis. Galia Blum 
concluded the scienti�c meeting by describing the development 

of novel quenched activity-based 
probes that can be used for both 
non-invasive imaging and photo-
dynamic therapy.

Amidst a lively atmosphere at the 
Awards banquet, the IPS 
celebrated the signi�cant contri-
butions to the protease commu-
nity of the 2011 Lifetime Achieve-
ment Award recipients, Chris 
Overall and James Powers. The 
Herbert Tabor Young Investigator 

Award was awarded to Ulrich auf dem Keller, for his work on 
wound healing, and a number of student travel grants were 
awarded. Lastly, Ed Sturrock, the next IPS conference organizer, 
announced that Capetown, South Africa will be the future site 
os IPS2013. Overall, IPS2011 was distinguished by its outstand-
ing talks, excellent posters, and open exchange of ideas and 
knowledge between members of our protease society.
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Talking about Dr. James Powers’s accomplishments is an e�ortless 
task, because he had so many, but I will start with a short biogra-
phy. He received his BS degree in chemistry from Wayne State 
University in 1959 and his PhD in organic chemistry from MIT in 
1963.  He began his teaching career at UCLA where he taught for 
four years. He became interested in 
enzymes and studied chymotrypsin, 
trypsin and elastase at the University 
of Washington in Seattle from 1967 
to 1970.  Then Dr. Powers joined the 
faculty of Georgia Institute of 
Technology in 1970 and is currently a 
Regents Professor Emeritus in the 
School of Chemistry and Biochemis-
try at Georgia Tech in Atlanta, GA.  He 
was Georgia Tech’s �rst biochemist.

For more than 40 years, Dr. Powers’ 
research has focused on the design 
and synthesis of synthetic protease inhibitors, for use in treating 
diseases such as emphysema, arthritis, stroke, and peripheral 
neuropathy, among others.  His persistent contributions to the �eld 
of proteases are unsurpassed.   

Dr. Powers synthesized his �rst protease inhibitor (para-nitrophenyl 
cyanate) in 1965 which resulted in a 1972 paper on the x-ray struc-
ture of carbamyl chymotrypsin.  His research group was also 
responsible for synthesis of the �rst peptide chloromethyl ketone 
for a serine protease, the �rst speci�c inhibitor for neutrophil 
elastase in 1973.  This inhibitor has been used by hundreds of other 
investigators, and for many years, was the reference compound for 
standardizing animal models of emphysema in testing drug candi-
dates.  His research also resulted in the development of peptide 
azapeptides as active site titrants for serine proteases, the discov-
ery of peptide hydroxamates as speci�c inhibitors for metallopro-
teases, development of peptide thioesters as substrates for serine 
proteases, and the discovery of several classes of heterocyclic 
inhibitors for serine proteases including benzoxazinones and 
isocoumarins.  

Dichloroisocoumarin (DCI) is probably the best synthetic inhibitor 
developed in the Powers laboratory and is a general inhibitor for 
most serine proteases.  In addition, his research group has also 
developed peptide phosphonates as irreversible serine protease 
inhibitors, allyl sulfones as cysteine protease inhibitors, and alpha-
ketoacids, esters, and amides as transition-state inhibitors for 
serine and cysteine proteases.  Recently, he has worked on 
aza-peptide epoxides and aza-peptide Michael acceptors as 
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irreversible inhibitors for cysteine protease such as caspases, 
legumain, gingipains and related enzymes.  Over the years, Dr. 
Powers has provided samples of a variety of synthetic protease 
inhibitors to hundreds of other investigators.

Dr. Powers has published papers 
involving all the major classes of 
proteases and his research group 
has synthesized thousands of novel 
synthetic protease inhibitors and 
activity-based probes.  He is the 
author of more than 200 research 
publications, and 35 book chapters 
and reviews.  His research is heavily 
cited, as thousands of scientists 
follow his accomplishments, recog-
nizing the value of his work as an 
idea generator.  He has 37 patents 
with several still pending.  He was 

the recipient of multiple awards during his career including the 
1999 Distinguished Professor Award, Georgia Tech's highest 
academic honor.  In 1980, together with James Travis, he 
started the Proteolytic Enzymes & Their Inhibitors section of the 
Gordon Research Conference.  He is co-founder of a start-up 
biotech company, Axona, which is developing novel 
treatments for peripheral neuropathy.

An avid walker, experienced rock climber and mountaineer, he 
has led many student expeditions and backpacking trips 
through Outdoor Recreation Georgia Tech, a student-operated 
recreation program.  A dedicated high pointer, he has climbed 
the highest peak in 49 states, leaving the highest point (Alaska) 
as a future challenge. 

I think one of Dr. Powers major accomplishments is guiding so 
many students in their beginning years as future Scientists, 
including myself.  He did this with great passion and a spirit of 
ethics and logic.  A great innovator, research pioneer, and 
outstanding teacher, Jim has de�nitely been an inspiration to 
many!

James Powers – Insight through Inhibition
by Juliana Asgian, Vertex Pharamaceuticals

IPS Lifetime Achievement Awards 2011



Without a doubt, Chris Overall’s research has always been at the 
forefront of his �eld, ever since he became interested in proteolysis 
after his move from Australia to Canada in 1985. As the �rst J.L. 
Eustace Scholar and an Associate Researcher with Jaro Sodek in 
the Department of Dentistry at the Univer-
sity of Toronto, Chris studied teeth and their 
adjacent surroundings, the gingiva. Since 
this tissue is particularly prone to collagen 
remodeling, his research very soon focused 
on the characterization of matrix metallo-
proteinases (MMPs), the protease family that 
still accompanies Chris in his stellar scienti�c 
career. More than twenty important publica-
tions arose from Chris’s PhD thesis, and he 
made outstanding contributions to the 
understanding of the expression, mecha-
nism and regulation of these important 
enzymes as crucial mediators of periodontal 
tissue remodeling.

In 1989 Chris moved to the University of 
British Columbia, Vancouver, where he �rst worked as an M.R.C. 
Centennial Fellow with the future Nobel laureate Michael Smith and 
then started his own laboratory as an Assistant Professor in 1992. 
While quickly moving up the career ladder to become an Associate 
Professor in 1994, and Full Professor in 2000, Chris’s laboratory 
elucidated the sophisticated mechanisms of MMP activity in more 
and more detail. A particular focus was the function of the catalyti-
cally inactive C-terminal hemopexin domain in mediating substrate 
speci�city. This knowledge together with Chris’s exceptional ability 
to combine the development of new methods with their applica-
tion to urgent biological questions led to the break-through discov-
ery that MMPs speci�cally modulate chemokine activity by proteo-
lytic processing published in Science in 2000. This �nding pushed 
the whole �eld into a new direction and profoundly changed the 
view of how MMPs can regulate both  in�ammation and carcino-
genesis. These insights came at a time of desperation and perplex-
ity after myriads of MMP inhibitor cancer trials had failed. However, 
this crucial methodological approach, termed exosite scanning, 
was only the �rst of numerous technical inventions conceived by 
Chris to facilitate new discoveries in the protease �eld. For these 
contributions, Chris was named Canada Research Chair in Metallo-
proteinase Proteomics and Systems Biology in 2001.

When the human genome sequence became available - opening 
up what we might call the era of ‘omics’ and systems biology - Chris  
was again at the cutting edge and among the �rst to bring and 
extend these emerging concepts to the protease world. By coining 
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the term ‘degradomics’ and extending it to a novel framework for 
protease research in a landmark Nature Review with Carlos 
Lopez-Otin in 2002, Chris laid the foundation for a new �eld in 
proteolysis research. 

Thanks to the signi�cant contribu-
tions of his laboratory, we are closer 
than ever to what might have 
sounded like an utopian vision: the 
description of all proteases that are 
expressed at a given time in a cell, 
tissue or organism (the protease 
degradome) and their substrate 
repertoires (substrate degradome). 
This became possible through the 
development of a whole array of 
systems biology technologies: the 
CLIP-CHIPTM cDNA microarray for 
the analysis of proteolysis related 
genes; Proteome-derived, 
database-searchable peptide 

libraries for identifying protease cleavage sites (PICS) for the 
comprehensive characterization of protease cleavage speci�ci-
ties; and Terminal Amine Isotopic Labeling of Substrates (TAILS) 
for the system-wide discovery of physiological protease 
substrates in complex proteomes. Once again, by bringing 
these approaches to the protease community, Chris was one of 
the pioneers in revolutionizing how proteases are studied and 
extended our understanding of proteases from blunt tissue 
bulldozers to precise signaling scissors.

Impressively, apart from his outstanding science Chris still �nds 
time to share incredible travel experiences with his two sons, to 
grill a salmon for his team on Keats Island or to take it up to 
Cypress Mountain for skiing with an awesome view of the 
English Bay. Overall, we are tremendously lucky to have Chris in 
our community of protease researchers as a fellow scientist, a 
great mentor and a good friend.

Chris Overall – Research at the “Cutting” Edge
by Ulrich Aum dem Keller, ETH Zurich

IPS Lifetime Achievement Awards 2011



PROTEOMICS 

Biniossek ML, Nägler DK, Becker-Pauly C, Schilling O.

Proteomic identi�cation of protease cleavage sites characterizes 
prime and non-prime speci�city of cysteine cathepsins B, L, and S.

J Proteome Res.  2011. 10(12): 5363-73.

Lange P, Huesgen P, Overall CM. 

TopFIND 2.0—Linking Protein Termini with Proteolytic Processing 
and Modi�cations Altering Protein Function. 

Nucleic Acids Res. 2012 40:D351-61.

Lange P, Overall CM.

TopFIND, a Knowledgebase Linking Protein Termini with Function. 

Nat Methods. 2011 8:703-4.

Kleifeld O, Doucet A, Prudova A, auf dem Keller U, Gioia M, 
Kizhakkedathu J, Overall CM. 

System-Wide Proteomic Identi�cation of Protease Cleavage 
Products by Terminal Amine Isotopic Labeling of Substrates. 

Nat Protoc. 2011 6:1578-1611.

Schilling O, auf dem Keller U, OveralI CM.

Factor Xa Subsite Mapping by Proteome-Derived Peptide Librar-
ies Improved Using WebPICS, a Resource for Proteomic Identi�ca-
tion of Cleavage Sites. 

Biol Chem. 2011 392:1031-7.

Hardt, M, Lam D, Dolan J, Schmidt B.

Surveying Proteolytic Processes in Human Cancer Microenviron-
ments by Microdialysis and Activity-Based Mass Spectrometry.

Proteomics Clin Appl. 2011.  5: 636–643

Becker-Pauly C, Barré O, Schilling O, Auf dem Keller U, Ohler 
A, Broder C, Schütte A, Kappelho� R, Stöcker W, Overall CM.

Proteomic analyses reveal an acidic prime side speci�city for the 
astacin metalloprotease family re�ected by physiological 
substrates.

Mol Cell Proteomics. 2011 10(9):M111.009233.

PROTEASE STRUCTURES

Bertini I, Fragai M, Luchinat C, Melikian M, Toccafondi M, 
Lauer JL, Fields GB.

The Structural Basis for Matrix Metalloproteinase 1 Catalyzed 
Collagenolysis.

J Am Chem Soc. 2012. 134:2100-2110.
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Dall E, Brandstetter H.

Activation of legumain involves proteolytic and conformational 
events, resulting in a context- and substrate-dependent activity 
pro�le

Acta Crystallogr F. 2012. 68:24-31

Marrero A, Duquerroy S, Trapani S, Goulas T, Guevara T, 
Bertini I, Fragai M, Luchinat C, Melikian M, Toccafondi M, 
Lauer JL, Fields GB.

The crystal structure of human a2-macroglobulin reveals a unique 
molecular cage. 

Angew. Chem. Int. Ed. 2012. 51: in press.

Arolas JL, Botelho TO, Vilcinskas A, Gomis-Rüth FX.

Structural evidence for standard-mechanism inhibition in metallo-
peptidases from a complex poised to re-synthesize a peptide 
bond. 

Angew. Chem. Int. Ed. 2011. 50:10357-10360.

Huber EM, Basler M, Schwab R, Heinemeyer W, Kirk C, 
Groettrup M. and Groll M.

Constitutive and immunoproteasome crystal structures reveal 
di�erences in substrate and inhibitor speci�city.

Cell. 2012. 148: 727–738.
 
Li M, Gustchina A, Matúz K, Tözsér J, Namwong S, Goldfarb 
NE, Dunn BM, Wlodawer A.

Structural and biochemical characterization of the inhibitor 
complexes of xenotropic murine leukemia virus-related virus 
protease.

FEBS J., 2011. 278:4413-4424

P. Bhaumik, A. Gustchina and A. Wlodawer

Structural studies of vacuolar plasmepsins.

BBA - Proteins and Proteomics, 2012, 1824:207-223

Huang OW, Ma X, Yin J, Flinders J, Maurer T, Kayagaki N, 
Phung Q, Bosanac I, Arnott D, Dixit VM, Hymowitz SG, 
Starovasnik MA, Cochran AG.

Phosphorylation-dependent activity of the deubiquitinase DUBA.

Nat Struct Mol Biol. 2012. 19:171-5
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Law RH, Caradoc-Davies T, Cowleson N, Horvath A, Quek A, 
Encarnacao J, Steer D, Cowan A, Qhang Q, Lu BG, Pike RN, 
Smith I, Couglin P, Whisstock JC.

The X-ray Crystal Structure of Full-length Human Plasminogen.

Cell Reports. 2012. March 8.

PROTEASE CHEMISTRY/ INHIBITORS

Haedke U, Götz M, Baer P, Verhelst SHL

Alkyne derivatives of isocoumarins as clickable activity-based 
probes for serine proteases

Bioorg Med Chem. 2012. 20:633-40.

Ceruso M., Howe N. and Malthouse JPG.

Mechanism of the  binding of Z-L-tryptophan and 
Z-L-phenylalanine to thermolysin and stromelysin-1 in aqueous 
solutions.

Biochimica et Biophysica Acta (BBA) - Proteins & Proteomics 
2012, 1824, 303-310

Howe N., Ceruso M., Spink E. and Malthouse JPG

pH stability of the stromelysin-1 catalytic domain and its mecha-
nism of interaction with a glyoxal inhibitor.

Biochimica et Biophysica Acta (BBA) - Proteins & Proteomics 
2011, 1814, 1394-1403. 

Stoermer MJ, Flanagan B, Beyer RL, Madala PK, Fairlie DP.

Structures of peptide agonists for human protease activated 
receptor 2.

Bioorg Med Chem Lett. 2012. 22:916-9. 

Gallastegui N, Beck P, Arciniega M, Huber R, Hillebrand S, 
Groll M.

Hydroxyureas as noncovalent proteasome inhibitors.

Angew. Chem. Int. Ed. 2012. 51:247-9

Gräwert M.A. and Groll M

Exploiting nature's rich source of proteasome inhibitors as 
starting points in drug development.

Chem Commun. 2012. 48:1364-78

Salameh MA, Soares AS, Hockla A, Radisky DC, Radisky ES.

The P(2)' residue is a key determinant of mesotrypsin speci�city:
engineering a high-a�nity inhibitor with anticancer activity.

Biochem J. 2011. 440:95-105.

Valverde IE, Lecaille F, Lalmanach G, Aucagne V, Delmas AF

A biologically active bis-triazolo analogue of cystatin A through 
successive peptidomimetic alkyne/azide ligations

Angew Chem Int Ed. 2012. 2012. 51: 718 –722

Suen J, Barry G, Lohman R, Halili M, Cotterell A, Le G, Fairlie 
DP.

Modulating human proteinase activated receptor 2 with a novel 
antagonist (GB88) and agonist (GB110).

Br J Pharmacol. 2012. 165:1413-23. 

Stoermer MJ, Flanagan B, Beyer RL, Madala PK, Fairlie DP.

Structures of peptide agonists for human protease activated 
receptor 2.

Bioorg Med Chem Lett. 2012 Jan 15;22(2):916-9. 

RHOMBOID PROTEASES

Adrian C, Zetti M, Christova Y, Taylor N, Freeman M.

Tumor necrosis factor signaling requires iRhom2 to promote 
tra�cking and activation of TACE.

Science. 2012. 335:225-8.

Urban S, Dickey SW.

The rhomboid protease family: a decade of progress on function 
and mechanism.

Genome Biology. 2011. 12(10): 231-241

CATHEPSINS

Hook, G, Hook, V, and Kindy, M 

The cysteine protease inhibitor, E64d, reduces brain amyloid-
beta and improves memory de�cits in Alzheimer's disease 
animal models by inhibiting cathepsin B

J. Alzheimer's Dis. 2011 26:387-408

Kindy MS, Yu J, Zhu H, El-Amouri S, Hook V, and Hook GR. 

Deletion of the cathepsin B gene improves memory de�cits in a 
transgenic Alzheimer's disease mouse model expressing Abeta-
APP containing the wild-type beta-secretase site sequence.

J. Alzheimer's Disease. 2012. 28:1-14.
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Dauth S, Sirbulescu RF, Jordans S, Rehders M, Avena L, 
Oswald J, Lerchl A, Saftig P, Brix K.

Cathepsin K de�ciency in mice induces structural and metabolic 
changes in the central nervous system that are associated with 
learning and memory de�cits. 

BMC Neuroscience. 2011. 12:74.

Arampatzidou M, Mayer K, Iolyeva ME, Gebre Asrat S, 
Ravichandran M, Gunther T, Schule R, Reinheckel T, Brix K.

Studies of intestinal morphology and cathepsin B expression in a 
transgenic mouse aiming at intestine-speci�c expression of Cath 
B-EGFP.

Biol Chem. 2011. 392:983-993.

Derocq D, Prébois C, Beaujouin M, Laurent-Matha V, 
Pattingre S, Smith GK, Liaudet-Coopman E.

Cathepsin D is partly endocytosed by the LRP1 receptor and 
inhibits LRP1-regulated intramembrane proteolysis

Oncogene. 2011. [Epub ahead of print]

Naudin C, Joulin-Giet A, Couetdic G, Plésiat P, Szymanska A, 
Gauthier F, Kasprzykowski F, Lecaille F, Lalmanach G.

Human cysteine cathepsins are not reliable markers of infection 
by Pseudomonas aeruginosa in cystic �brosis

PLoS ONE. 2011. 6(9): e25577

Veillard F, Saidi Si, Burden RE, Scott CJ , Gillet L, Lecaille F, 
Lalmanach G.  

Cysteine cathepsins S and L modulate anti-angiogenic activities 
of human endostatin.

J Biol Chem. 2011. 286: 37158-37167. 

METALLOPROTEASES

Je�erson T, Čaušević M, auf dem Keller U, Schilling O, Isbert 
S, Geyer R, Maier W, Tschickardt S, Jumpertz T, Weggen S, 
Bond JS, Overall CM, Pietrzik CU, Becker-Pauly C.

Metalloprotease meprin beta generates nontoxic N-terminal 
amyloid precursor protein fragments in vivo.

J Biol Chem. 2011. 286:27741-50.

Klein T, Bischo� R.

Physiology and pathophysiology of matrix metalloproteases. 

Amino Acids. 2011. 41:271-290.

Klein T, Bischo� R.

Active metalloproteases of the A disintegrin and metalloprote-
ase (ADAM) family: biological function and structure. 

J Proteome Res. 2011.10:17-33.

Starr AE, Dufour A, Maier J, Overall CM. 

Biochemical Analysis of Matrix Metalloproteinase Activation of 
Chemokines CCL15 and CCL23 and Increased Glycosaminogly-
can Binding of CCL16. 

J Biol Chem. 2012 287:5848-60.

Morrison CJ, Mancini S, Kappelho� R, Cipollone J, Roskelley 
C, Overall CM. 

Microarray and Proteomic Analysis of Breast Cancer Cell and 
Osteoblast Co-cultures: The Role of Osteoblast Matrix Metallo-
proteinase (MMP)-13 in Bone Metastasis. 

J Biol Chem. 2011 286:34271-85.

Egea V, Zahler S, Rieth N, Neth P, Popp T, Kehe K, Jochum M, 
Ries C

Tissue inhibitor of metalloproteinases-1 (TIMP-1) regulates 
mesenchymal stem cells through let-7f microRNA and 
Wnt/beta-catenin signaling. 

PNAS 2012, 109(6):E309-316

Maquoi E, Assent D, Detilleux J, Pequeux C, Foidart JM, 
Noel A. 

MT1-MMP protects breast carcinoma cells against type I 
collagen-induced apoptosis. 

Oncogene. 2012. 31:480-93. 

PROTEASE POT POURRI
Oda K

New families of carboxyl peptidases: serine-carboxyl peptidases 
and glutamic peptidases

J. Biochem. 2012 151: 13-25

Almeida CM, Pereira C, Costa D S, Pereira S, Pissarra J, 
Simões I, Faro C.

Chlapsin, a chloroplastidial aspartic proteinase from the green 
algae Chlamydomonas reinhardtii

Planta 2012 DOI: 10.1007/s00425-012-1605-2

Thomes PG, Trambly CS, Thiele GM, Duryee MJ, Fox HS, 
Haorah J, Donohue TM Jr.

Proteasome activity and autophagosome content in liver are 
reciprocally regulated by ethanol treatment.

Biochem Biophys Res Commun. 2012 Jan 6:262-7. 
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PROTEASES IN CANCER

Eichhorn PJ, Rodón L, Gonzàlez-Juncà A, Dirac A, Gili M, 
Martínez-Sáez E, Aura C, Barba I, Peg V, Prat A, Cuartas I, 
Jimenez J, García-Dorado D, Sahuquillo J, Bernards R, 
Baselga J, Seoane J.

USP15 stabilizes TGF-β receptor I and promotes oncogenesis 
through the activation of TGF-β signaling in glioblastoma.

Nat Med 2012 Feb 19 [Epub ahead of print]

Shree T, Olson OC, Elie BT, Kester JC, Garfall AL, Simpson K, 
Bell-McGuinn KM, Zabor EC, Brogi E, Joyce JA.

Macrophages and cathepsin proteases blunt chemotherapeutic 
response in breast cancer. 

Genes Dev. 2011. 25: 2465-2479.

Seiz L, Dorn J, Kotzsch M, Walch A, Grebentchikov NI, 
Gkazepis A, Schmalfeldt B, Kiechle M, Bayani J, Diamandis 
EP, Langer R, Sweep FCGJ, Schmitt M, Magdolen V. 

Stromal cell-associated expression of kallikrein-related peptidase 
6 (KLK6) indicates poor prognosis of ovarian cancer patients. 

Biol Chem. 2012, epub ahead

Kotzsch M, Dorn J, Doetzer K, Schmalfeldt B, Krol J, Baret-
ton G, Kiechle M, Schmitt M, Magdolen V. 

mRNA expression levels of the biological factors uPAR, uPAR-
del4/5, and rab31, displaying prognostic value in breast cancer, 
are not clinically relevant in advanced ovarian cancer. 

Biol Chem. 2011. 392:1047-1051.

Dorn J, Magdolen V, Gkazepis A, Gerte T, Harlozinska A, 
Sedlaczek P, Diamandis EP, Schuster T, Harbeck N, Kiechle 
M, Schmitt M. 

Circulating biomarker tissue kallikrein-related peptidase KLK5 
impacts ovarian cancer patients' survival. 

Ann Oncol. 2011. 22:1783-1790.

Ari F, Napieralski R, Ulukaya E, Dere E, Colling C, Honert K, 
Krüger A, Kiechle M, Schmitt M. 

Modulation of protein expression levels and DNA methylation 
status of breast cancer metastasis genes by anthracycline-based 
chemotherapy and the demethylating agent decitabine. 

Cell Biochem Funct. 2011. 29:651-659.

Yao TW, Kim WS, Yu DM, Sharbeen G, McCaughan GW, Choi 
KY, Xia P, Gorrell MD.

A Novel Role of Dipeptidyl Peptidase 9 in Epidermal Growth 
Factor Signaling.

Mol. Cancer Res. 2011. 9:948-59.

Mikhaylov G, Mikac U, Magaeva AA, Itin VI, Naiden EP, 
Psakhye I, Babes L, Reinheckel T, Peters C, Zeiser R, Bogyo 
M, Turk V, Psakhye SG, Turk B, Vasiljeva O.

Ferri-liposomes as an MRI-visible drug-delivery system for 
targeting tumours and their microenvironment.

Nat Nanotechnol. 2011. 6:594-602.

THERAPEUTICS

Sela-Passwell N,Kikkeri R, Dym O, Rozenberg H, Margalit R, 
Arad-Yellin R, Eisenstein M, Brenner O, Shoham T, Danon T, 
Shanzer A, Sagi I.

 Antibodies targeting the catalytic zinc complex of activated 
matrix metalloproteinases show therapeutic potential.

Nat Med. 2011. 18:143-7.

Olmstead AD, Knecht W, Lazarov I, Dixit SB, Jean F.

Human Subtilase SKI-1/S1P Is a Master Regulator of the HCV 
Lifecycle and a Potential Host Cell Target for Developing 
Indirect-Acting Antiviral Agents.

PLoS Pathog 2012. 8(1): e1002468.

Barequet IS, Bourla N, Pessach YN, Safrin M, Yankovich D, 
Ohman DE, Rosner M, Kessler E.

Staphylolysin is an e�ective therapeutic agent for Staphylococ-
cus aureus experimental keratitis.

Graefes Arch. Clin. Exp. Ophthalmol. 2012. 250:223–229.

Lohman RJ, Cotterell AJ, Suen J, Liu L, Do AT, Vesey DA, 
Fairlie DP.

Antagonism of Protease-Activated Receptor 2 Protects against 
Experimental Colitis.

J Pharmacol Exp Ther. 2012. 340:256-65. 

Boonstra MC, Verspaget HW, Ganesh S, Kubben FJ, Vahr-
meijer AL, Van de Velde CJ, Kuppen PJ, Quax PH, Sier CF.

Clinical applications of the urokinase receptor (uPAR) for cancer 
patients.

Curr Pharm Des. 2011. 17:1890-1910.

Netzel-Arnett S, Buzza MS, Shea-Donohue T, Désilets A, 
Leduc R, Fasano A, Bugge TH, Antalis TM. 

Matriptase protects against experimental colitis and promotes 
intestinal barrier recovery. 

In�amm Bowel Dis. 2011. [Epub ahead of print]

CONTINUED NEXT PAGE

R e s e a r c h  P u b l i c a t i o n s



The January 2012 Issue of Biochimica et Biophysica Acta 
(BBA) - Proteins and Proteomics “Proteolysis 50 years after 
the Discovery of the Lysosome,” edited by Vito Turk, features 
24 review articles. 

http://www.sciencedirect.com/science/journal/15709639/1824/1

The majority of these are from IPS members, a few of which 
are highlighted below:

Li H, Child MA, Bogyo M.

Proteases as regulators of pathogenesis: Examples from the 
Apicomplexa

Biochim Biophys Acta. 2012 1824(1):177-85.

Yongqing T, Drentin N, Duncan RC, Wijeyewisckrema  LC, 
Pike RN.

Mannose-binding lectin serine proteases and associated proteins 
of the lectin pathway of complement: Two genes, �ve proteins 
and many functions?

Biochem Biophys Acta. 2012.1824:253-262

F.X. Gomis-Rüth, T.O. Botelho & W. Bode. 

A standard orientation for metallopeptidases. 

Biochim. Biophys. Acta – Prot. & Proteom. 2012. 1824:157-163.

Repnik U, Stoka V, Turk V, Turk B.

Lysosomes and lysosomal cathepsins in cell death.

Biochim Biophys Acta. 2012 1824(1):22-33.

Turk V, Stoka V, Vasiljeva O, Renko M, Sun T, Turk B, Turk D.

Cysteine cathepsins: From structure, function and regulation to 
new frontiers.

Biochim Biophys Acta. 2012 1824(1):68-88.

Huesgen PF, Overall CM.

N- and C-terminal degradomics: new approaches to reveal 
biological roles for plant proteases from substrate identi�cation. 

Physiol Plant. 2011 doi: 10.1111/j.1399-3054.2011.01536.x.

Turk B, Turk D, Turk V.

Protease signalling: the cutting edge.

EMBO J. 2012. doi: 10.1038/emboj.2012.42.
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Dunn, B (ed.)

Proteinases as Drug Targets.

Drug Discovery Series, vol 18. Cambridge, UK. ISBN 978-1-84973-
049-5.

Job Listing

A postdoctoral position immediately available for candi-
dates with Ph.D., M.D./Ph.D., or equivalent degrees in life 
science disciplines, who seek superior biomedical research 
training.  Studies will focus on characterizing proteolytic 
enzymes and their peptide products in complex biological 
samples using functional and activity-based mass spec-
trometry approaches. 

The Boston Biomedical Research Institute (www.bbri.org) is 
a dynamic, independent, non-pro�t research institute 
located within minutes of all of the Boston area’s major 
universities and medical centers. BBRI provides a unique 
training environment focused expressly on the career 
development of post-doctoral associates and supported 
by state-of-the-art equipment and facilities.  Competitive 
compensation and bene�t packages are available, includ-
ing retirement bene�ts for appointees who meet the eligi-
bility requirements.

To apply, send statement of research interests and career 
goals, curriculum vitae and contact information for three 
references to:

Markus Hardt, Ph.D. (hardt@bbri.org).

BBRI is an Equal Opportunity Employer.  Hire is contingent 
upon eligibility to work in the United States.

Postdoctoral Fellow position in Func-
tional Proteomics

Conferences
The next Kinin Conference will take place in Paris.

See www.kinin2012.com
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GRS 2012, Sheena Mc Gowan (Chair), preliminary program
http://www.grc.org/programs.aspx?year=2012&program=grs_proten
Proteases as Regulators 
Proteases as Drug Targets 
Proteases and Pathogenesis
Proteases and Inhibitors

Speakers:
Keynote Speakers:

Mentorship Component:

 
    

 
    

 To be selected from submitted abstracts

Johanna Joyce: "Cathepsin proteases at the cutting edge of cancer"

“A Small World", a career panel showcasing international training and career development

Proteolytic Enzymes & Their Inhibitors
St ructure meets Function

Klaudia Brix, Jacobs University Bremen, Chair, GRC
James Whisstock, Monash University, Vice Chair GRC
Sheena McGowan, Monash University, Chair, GRS

16 - 17 June 2012
17 - 22 June 2012

k.brix@jacobs-university.de
sheena.mcgowan@monash.edu

GRC 2012, Klaudia Brix (Chair) & James Whisstock (Vice Chair), preliminary program

http://www.grc.org/programs.aspx?year=2012&program=protenz

The Active Site of Proteases 

Animal Models for Studies on Proteolysis 

Networking in Proteolysis  From Molecules to Complex Systems 

Proteolysis in Signaling Events 

Proteases in Infectious and Tropical Diseases 

Proteases in Wound Healing, Metastasis, Fibrotic Diseases 

Protease Inhibitors and Their Biological Significance 

Proteases and Inhibitors in Translational Approaches 

Perspectives in Proteolysis

Klaudia Brix // Wolfram Bode / Antonio Baici / Guy S. Salvesen / Bonnie F. Sloane

Christoph Peters // Annik Prat / Agnès Noel / Margarete M. S. Heck / John W. M. Creemers / Stephanie Dauth / N.N. / N.N.

Walter Stöcker // James C. Whisstock / Christopher M. Overall / Irit Sagi / N.N.

Nabil G. Seidah / Judith Clements // Matthew Freeman / Sin Urban / Rob Pike / N.N.

James McKerrow / Sheena McGowan // Doron C. Greenbaum / Jan Potempa / Aimee Shen / N.N.

Bonnie F. Sloane / Thomas Reinheckel // Dieter Brömme / Johanna Joyce / Daniel H. Madsen / Mark Gorrell / Boris Turk

F. Xavier Aviles / Henning Stennicke // F. Xavier Gomis-Rüth / James A. Huntington / Daniel Lawrence

Bob Lazarus / Hans-Ulrich Demuth // Matthew S. Bogyo / Christopher Scott / Galia Blum / N.N. / N.N.

James C. Whisstock // Phillip Bird / Justin Boddey / Edgar Deu / N.N. / N.N. / N.N.

Il Ciocco, Lucca (Barga) - Italy
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This conference recognizes the sponsorship of the International Union of Biochemistry and Molecular Biology  
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