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Editorial: June 2006

In this issue, we are pleased fo announce the winner
af the 2006 Pezcoller Foundation-AACR fniernatio-
mal Award for Cancer

Research, Tadatsugu =~

Taniguchi, Ph.O. Pro-

fessor and Chair of the
Depariment af Immino- -
fogv, Graduate School
of Medicine and Faculy
of Medicine, University
of Tokvo, :
The Selection Commit- :
fee met in Philadel- :
phia in December 2005
and was made up of :
the following: Eric J.
Stanbridge, Ph.D. as |
Chairperson and Brumo
Amati, Ph.D3 Anton M. |
Berns Ph.D. Elizabeth !
H. Blackburn, Ph.D.
SuzemneA. Eccles Ph.D,
Manel Esteller, Ph,D. Napaleane Ferrara, M D, Eileen
FWhire, Ph.D.

The motivation of the Award: Dv: Taniguchi was selected
Jor a series of groundbreaking discoveries thar have had
a major impact on cancer research and molecilar immi-
nology. These include the isolation and characterization
af the first cyrokine genes (interferon- and interlenkin-
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24 the discovery of the IRF family of transcription

Jactors, and the elucidation of their functions.

Ly Tanighchi & seminal
“: studies have contri-
i buted enormously to
: our understanding and
rreatment of cancer. His
groundbreaking studies
- ot fnrerferons and oto-
- kines, particufarly 1£.-2,
have not only advanced
- our understanding of
. the role these factors
. play in cancer and its
©ocontred, but have also
. provided important the-
D rapenliic oppariuniies.
. The same is true of his
elucidation af the func-
: rions of the IRF family
of proteins which have
had an impartant im-
pact on the stidy of the immune response o cancers and
their role in cell cyele control and genomic stabilin.
Taniguchi gave the Pezeoller Leciure in Washington
at the AACR Meeting on 2nd April 2006 and alse the
inaugtiral Korsmever Lecture af the VIMM in Padua
before reaching Trento for the official Award Ceremany
in the Buonconsiglio Castle on May 5.
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Prof. Taniguchi also received a Laurea Honorix Causa
in Medicine at the University of Ferona,

The Korsmeyer Lecture was given fo honouwr the me-
mory of the late Stanley Korsmeyer who received our
Award two years ago.

Wi are also prowd to celebvate the twentieth anmiversary of
the Pezcoller Foundation which ways established in 1986,
In this issue we are presenting the speakers absiract and
the posters of the 8% Pezeoller Svmposium on "Tumor
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Microenviranment! Heterotvpic Interactions”,

At the back we have also inserted the call for the 2007
Pezcoller Foundation-AACR Inrernational Award for
Cancer Research,

Crios Bermardi M.D.
The Pezeoller Foundation President
and Editor of the Journal

18" Pezcoller Symposium
TUMOR MICROENVIRONMENT: HETEROTYPIC INTERACTIONS
June 27-29, 2006 - Trento, ltaly

ABSTRACTS OF ORAL PRESENTATIONS

KEYNOTE

Mechanisms of Malignant Progression

Jing Yang, Sendurai Mani, Kimberly Hartwell, Piyush
Gupra and Robert A. Weinberg, Whitehead Institute
Sfor Blomedical Research, Depariment of Biclogy, MIT,
Cambridge MA 02142 US4

The mechanizsms whereby carcinoma cells acquire the
ability to invade and metastasize are complex and remain
poorly understood, Carcinama cells within primary tu-
maors are generally poorly invasive and migratory, and
thus lack many of the atiributes that are reguired in
order to faunch the invasion-metastasis cascade. This
cascade Is quite complex, and its completion regquires
that cancer celly become locally imeasive, intravasate,
translocate fo distant rissue sites, extravasale, form
a micrometastasis, and eventually colonize their new
tissie microenviromment by spawning a macroscopic
metastasiz, These biological steps are as complex as
the preceding ones that lead initially to the formation
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of a primary tumor, raising the guestion af whether a
commtensurate number of murational alterations are
required in order to complete this cascade.

Waork in our laboratory has studied four transcripion
factors — Twist, FOXC2, Slug, and Goosecoid — that
are expressed in various steps of early enmbrvogenesis
and enable the completion of key morphogenetic steps,
including pastrularion and emigration from the newral
crest, When ectopically expressed in epithelial cells,
each of these transcription factors is able to induce a
mesenchymal phenotype in these cells, which results
i the downregulation of epithelial markers, such as
cwrokerating and E-cadherin, and the gegquisition of
mesenchymal markers, such as vimentin, N-cadherin,
Jfibroneciin and even a-smooth muscle aciin, This shift
in cell phenotype, often fermed  the epithelial-mesen-
chymal transition (EMT), thereby enables carcinoma
cells to acquire the phenofypes that are associated with
high-grade malignancy, including the launching of me-
tastatic dissemination. Intevestingly, expression of these
transeription factors is often induced by contextual si-
gnals, such as TGF-J, that are known to be able 1o elicit
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the EMT in epithefial cancer cells. Indeed, it becomes
Plausible that the actions of these transcription factors,
either singly or in concer!, can empower primary cancer
cells o complete all the steps of the imvasion-metastasis
cascade up o and including the formarion of microme-
tastases. We suspect that the acquisition of colonizing
ability requires disseminated cancer cells to adap
te their newfound microenviranment by developing
cell-biological capabilities that arve distinct from those
programmed by these transcription factors,
Expression of various of these transeription factors can
be associated with various tnvpes of malignancies, sug-
gesting that different tvpes af human tumors, depending
an their Hissue of origin, opportunistically upregulare
expression of different subsets of these long-dormant
transcripiion factors, theveby acquiring the ability to
execuie the imasion-melastasis caseade. Thiv aciivation
appears 1o depend ofien on the receipt af heteratypic
signals that are released by the activated inflammarory
stroma aff the primary tumor, which thereby acts rogether
with the mutant genolype of the primary carcinoma
cells to induce expression of these key regulators. [t is
Plausible thar once carcinoma cells have translocated to
a site of distant dissemination, their microenvironment
muay fail to release the types of heterolypic signals that
led previeusly to the induction of the EMT in the con-
text of the primary tumor. Under such conditions. the
disseminated carcinoma cells may revers, via g mesen-
chymal-epithelial ransition (MET) to the phenotvpe of
their progenitors that restded in the heart of the prinmary
tumaor, ilfustrating the reversibifity of the EMT and its
dependence on non-genetic changes in the cell,

Helevant publications:

1. Vamg J, Mari, 5.4., Liv Donaler J, Richardson, 4., Ra-
iraswann;, 5, Girelman, |, and I'I'E'inhwg, A, (2004) Fvase,
& mmaster regrlatar of mosphogenesis plays an essenrial role
in twmaor metastasis, Cell, JI7:927-934

2. Gupta, P8, Kiperwasser, C., Braner, J-F, Ramaswiary, 5,
Koy, WL, Gray, LW, Naber, 8P, and Weinherg, RA. (2005)
The melanacite differentialion progrom predisposes o mefa-
shasiz affer meoplastic trangformation. Nawee Geaeries 37,
JO7- 1054,

Stromal and Epithelial TGF-beta Signaling in
Carcer.

Harald L. Moses, Vandertili-Ingram Cancer Center and
Depariment af Cancer Blology, Vanderbilt University
Medical Center, Nashville, Tennessee USA

In arder to examine the roles of epithelial cell auiono-
mows TGF-§ signaling in cancer. we have generated
mice with loxP sites flanking exon 2 of the type Il
receplor gene, Tgfbrd, and crossed them with mice
expressing Cre driven by differemt epithelial specific
promoters. Loss of TGF-f signaling in six different
epithelial cells gave a minimal phenotvpe. However,
when challenged with encogene expression or tumor
suppressor gene impairment, there was rapid develop-
meni of invasive and metasiatic carcinomas supporting
the hypothesis that epithelial cell qutonemous TGF-J
signaling {5 tumor suppressive in both early and lare
stages of carcinogenesis [1].

The importance af stromal-epithelial interactions in
mammary gland development and tumorigenesis is
well established. These interaciions likely involve au-
tocrine and paracrine action of muliple growh factors,
including members of the TGF-beta family, which are
expressed in both stroma and epithelivm.  Again, to
accomplish complete knockout of the tvpe If TGF-beta
receplor gene in mammary stromal cells FSP1-Cre and
Tefbr2flaxiflox mice were crossed to attain Tgfbr25pKO
mice (2] The loss of TGF-beta responsiveness in fibvo-
blasts resulted in intraepithelial neoplasia in prostate
and fnvasive squamons cell carcinoma of the foresio-
mach with high peretrance by six weeks of age. Both
epithelial lesions were associated with an increased
abundance of stromal cells. Activation of paracrine
hepatocyte growth factor (HGF) signaling was iden-
tified as ene mechanism for stimulation of epithefial
prodiferation. Tafbr2fspRO mice also exhibit defective
meammary ductal development, characierized in part by
increased ductal epithelial cell rirnover associated with
an increase in stromal fibroblast abundance. Tgfbr2f-
spKO mammary fibroblasis transplanted with mammary
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carcinoma cells promote growth and invasion, which is
associated with increased activating phosphorylation
af the receptors: erbBI, erbB2, RON, and c-Mer [3].
Furthermore, the increased receptor phosphorylation
correlares with increased secretion of the cognate ligan-
ds by Tefbr2fspKO fibroblasts. Treatment of tumor cells
with fibrobiast conditioned medium leads to increased
tumor cell profiferation and motility, which are blocked
by addition of pharmacologic inhibitors of TGF-alpha
signaling or neutrafizing antibodies to MSF HGF, or
c-Met, A small molecule inhibitor of Met signaling
inhibited tumor growth, invasion and metastasis in vive.
These studies demonstrate a significant rofe for stromal
TGF-beta signaling in mammary tissue homeostasis and
MAMmMary [mor progression via r‘egu.fu.ffm of TGF-al-
pha, MSP and HGF signaling patfways.

Thus, TGF-beta signaling in fibvoblasts modulates the
growth and ancogenic potential of adfacent epithelia
in selected tissues. The Tefbr2fspKO mouse model
ilfustrates that a signaling pathway known (o Suppress
cell-cyele progression when activated in epithelial cells
can also have an indirect inhibitory effect on epithelial
proliferation when activated in adjacent stromal fibro-
blasts in vive. Loss of this inkibitory effect can result in
increased epithelial proliferation and may even progress
fo imvasive carcinoma in some fissues,

References

I. Forvester E, Chonil A, Blerie B, Aakre M., Gorska AE, Sha-
rif-Afshar AR, Muller W), Moses HL: Effect of conditional
kmockont of the tvpe T TGF-beta receptor gene in mammary
epithelia on mammary gland development and polvamavires
middle T antigen induced rumor formartion and mefasiasis,
Cancer Res 2005,:65:2295-2302.

2. Bhowmick NA, Chwil A, Plieth D, Gorska AE, Durnont N,
Shappell 5, Washington ME, Neilsan EG, Moses HL: TGF-
beta sigraling in filroblasis modilates the oncogenic poten-
tial of adfacent epithelia. Science 200 307 848-85 1,

3. Cheng N, Bhowmick NA, Chyill A, Gorksa AE, Brown KA,
Muraoka B, Arteage CL, Nedlsen EG, Hayward SW Moses
HL: Loss of TGF-beta type N recepior fn filrollasts promotes
pammary carcinoma growth and invasion tirough wpregu-
lation of TGF-alpha-, MSP- and HGF-mediared signaling
networks, Oneogrene 2005, 24:5053-5068,

The urokinase receptor: cell migration, cell
proliferation and cancer.

Francesco Blasi, Universita Vita Salute San Raffaele
and IFOM (FIRC Instinute for Melecular Oncology),
Mifano, fraly.

The wrokinase receptor (WPAR) is a GPlanchored protein
thar focilitares extracellular proteolysis by binding the
wrokinase-plasminogen activator (uPd), and stimates cell
signaling via the interaction with extracellular proteins like
vitromectin ond rans-membrane profeins, including tyrosi-
ne kinase recepiors and infegrins. The importance of uPAR
in human tumors is underiined by the stringent correlation
between the level of WPAR {in the tumaor, blood or wring)
and relapse-free survival, Indeed, in colon cancers with
fow uPAR expression, the rate of death is indistinguishable
with that of non-cancer individuals of the same age.

The availahility of viable mice deleted in the uPAR gene
(wPAR") allows the amalysis of the role of wPAR in phy-
stelogic and pathelogic processes. In particular we have
aralyzed the role of the wP4AR genotype in vive in the mobi-
lization of hematapaietic stem cells, in skin wound healing
and skin carcinogenesis. The effect of the uPAR genotype
in vitre has been analvzed on the growrh properties of
non-transjormed and RasVI2-Ela-transformed mouse
embrye fibroblasts, in osteoblasts and keratinocytes.
The resudts overall show a direct, ver complex, infervenrion
af uPAR in bath cell profiferation, migration and carcine-
genesis, and indicate thar the effect of uPAR may affect or
be affected by oncosuppressor or oRcogenic proleins.

Matrix Metalloproteinases as mediators of
host:tumor communication

Lynn M. Matrisian, and Lisa J McCawley, Dept. Can-
cer Biolopy, Vanderbilt University, Nashville TN US4

Matrix Metalloproteinases (MMPs) have long been con-
sidered to be mafor conributors to tumaor invasion and
progression by virtue of their ability to degrade the ba-
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sement membrane and extracellular marrix componenis.
In recent years, it has been realized that MMPs function
as reguilatory molecedes in addition to their role in matrix
barrier destruction. This function results in either the
imactivation or the activation and solubilization of bio-
fogically active factors that mediate the communication
between the fumor and (5 microenvironment,

The two-stage model of skin carcinogenesis is a clas-
sic mouse model that allows the molecular dissection
af the processes of tumor initiation, promation, and
progression.  The MMP family member MMP3, also
known as stromelysin-1, is expressed at low levels in
the stromal component of benign papiflomas and ma-
lignant squamous cell carcinomas generated in this
model (1). With continued treatment with a complere
carcinogen, the tumors convert to spindle cell carcino-
mas with a high probability of metasiasis. At this stage,
MMP3 mRNA is expressed in both the stroma and the
malignant kevatinocytes (2). This expression pattern,
combined with the assumption that MMP3 contribures
te umay invasion and metasiasis by virtue of its ability
to degrade basement membrane IV collagen, laminin,
and proteoglveans, led to the hypothesis thar MMP3
promaofes tumor progression and metasfasis,

To test this hypothesis, MMP3 levels were manipulated
genetically in mouse skin and the mice challenged with
either DMBA followed by repeated reatments with the
tumor promater TPA, or repeated treatments with the
Jull carcinogen MNNG. The results of these experiments
disproved the hypothesis. Although there was no diffe-
rence in the number of papillomas/mouse, these nimors
grew nuch faster in MMP3-null mice treated with either
DMBA TP or MMNG than in contral mice 730, I ad-
dition, MMP3-mull mice had a high percemiage of mare
advanced spindle cell carcinamas than wildiype mice, indi-
cating faster disease progression in the absence of MMP3,
Mice with keratinocyte-targeted overexpression of MMP3
had rediced rmor nidtiplicity vs controls, suggesting a
reduction in mmer establishment with increased MMP3
levels. Cuwltured squameons cell carcinoma cells iransfected
with MMP3 had reduced tumeor take, further canfirming a
profective effect of MMP3 on tumor development.

To determine the cellular mechanism responsible for the

profective effect of MMP3 on skin tumor progression,

the inflammatary cell infiltrate in chemicallv-induced

tumars in MMP3-null mice were compared to contrals,

Tintors from MMP3-null mice demonsirated severely

reduced levels of macrophages and a statistically

significant reduction in the mimber of newtrophils in

fumars at alf stages (3). To analvze the earliest stages

of newtrophil infiltration, transgenic mice overexpres-

sing MMP3 in the skin were wounded and neutrophil

infilration measured both immunohistochemically and
by cell sorting. Neutrophil counts were significaniy

Figher in K5/6-MMP3 mouse skin compared to wil-

diyvpe controls af day 1, ver were significantly reduced
by 2-3 fold at day 4. The classic pattern of immune

infiftration Is therefore modulated by MMP3 so that

reutrophil infilirarion is accelevated, presumably aiding

in the acute protective response of the innate immune

system. We propose that in a chronic inflammeatory
state feg tumorigenesis), MMP3 stimulates recraitment

aof innate immune cells throughout squamous cell car-
cinama progréssion that acls in an anti-frumorigenic,

wenand healing function. Modulation of the injfilrration
of innate immune cells therefore provides a mechanism
by which MMP3 levels influence both early and late
stages af tumor progression in the murine model of
skin carcinogenesis,

References
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High molecular weight-melanoma associated
antigen-mediated interactions of melanoma
cells with extracellular matrix. Inhibition by
antibodies.

Soldane Ferrone, Depariment of fmmunology, Roswel!
Park Cancer Institute, Buffals, NY

The human high molecular weight-melanoma associa-
ted antigen (HMW-MAA) is a highly ghvcosvlated inre-
gral membrane chondroitin sulfate which has conserved
it structural and functional characieristics through
phylogenetic evolution. It consists af an N-linked 281
kDa glycoprotein component and a 450 kDa chondroitin
sulfate proteaglhrean componeni. The two componenis
share the same corve protein. This antigen has a re-
stricted distribution in normal tissues, but is expressed
ar kigh level in a kigh percemage of melanoma and
glioma lesions. Recent studies have shown thar this
antigen i also expressed by putative breast carcinama
stem cells. Evidence in animal model systems and in
patients with acral lentiginous melanome is compatible
with a role of HMW-MAA in the interaction of melgroma
cells with exira celllar matrix and in their metastatic
potential.  Experimental and clinical evidence sugge-
sts that the function af HMW-MAA can be inhibited
by antibodies which are administered passively or
are induced by HMW-MAA mimics, i, e anti-idiotypic
fanti-id) monoclonal antibodies (mAb), Crystallization
studies have defined the structural basis of the mimicry
aff HMW-MAA by the anti-id mAb MK2-23 which has
been used as an immiurogen fo implement active specific
imnrunotherapy in patients with melanoma, Furthermo-
re these studies have shown that a 15 amine acld long
peptide derived from the heavy chain of the anti-id mAb
MK2-23 plays a mafor rofe in the HMB-MAA mimicry.
Characlerization at the atomic level af the interactions
af the mAb MK2-23 derived peptide with HMW-MAA-
specific aniibodies has identified the residues erucial
[for these interactions. This information is being used
tor medulate the extent of HMW-MAA mimicry by anti-id
mAb MK2-23 and to investigate the relationship between

extent of IMW-MAA mimicry by anti-id mAb MK2-23
and its immunogenicity, as defimed by its ability to elicit
HMW-MAA-specific antibodies in hosts with constiiuiive
HMH-MAA expression.

Inflammation and Cancer:TheTNF- connection

Fran Balkwill, Bartis & The London Queen Marys
Sehool of Medicine & Dentistry, London, UK

Tumour necrosis factor alpha, TNF-a, s a member of
the TNF. TNEFR cviokine superfamily. In commaon with
other family members, TNF-a is imvolved in maintenance
and homeostasis of the immune system, inflammation
and host defence, with critical and non-redundant roles
in innate and adapiive immunity (1), TNF-@ is released
pre<formed or induced de nove in response to a range of
pathogenic stimudi, in the vanguard of the inflammatory
cviokine cascade. However, there is a “dark side "o this
pawerfil cytokine; it is now clear that, especially in
middle and ald age, TNF-a is involved in pathological
processes such as chronic inflammation, autoimmunity
and, in apparent contradiction fo its name, malignant
disease. In recent vears there has been a resurgence of
interest in the parallels between chronic inflammation
and cancer, and it is no surprise that TNF-a has become
a focus of this research. This presentation will discnuss
the involvement of TNF-a in the inflammatory network
that contributes the mafignant process, and consider
the possibility that TNF-a may be a target for cancer
therapy.

There are five major areas of evidence that link cancer
and inflammation: many chronic inflammatory diseases
are associafed with an increased risk of cancer; cancers
arise af sites of chronic inflammation: many of the cells
associated with chronic inflammatory processes are

found at sitex of inflammation; chemical mediarors of

inflammation are found in many cancers; deletion of
the cellular or chemical mediators of inflammation has
inhibits cancer develapment and spread, and long term
use af non-steroidal anti-inflammatory agents reduces

® & @ @ B @ & % ® 8 & 8 # § 0 & S5 & & B S8 & & & & & & B B B F KB S SE S



The Pezcoller Foundation

Journal

ntewsyg from ke

Pezcollfer

Fowpndaition worlild

® & & & & F & & 8 B 5 & B & B & & & & & &5 5 B B & 8 8 B 8 S BB F S B B B BB B F B BB

risk of martality from some cancers (2-4). One of the key
chemical mediators implicated in these inflammation-
associated cancers is TNF-a.

True to ity name, high doses of loca-regional TNF-a can
cotse haemorrhagic necrosis via selective desiruction
of tumour blood vessels and generation of specific T cell
anti-tumour inmunity in both mowuse models and human
cancery (5). However, when produced in the cancer
microenvironment, TNF-a can act as an endogenous
tumour promoter (6). There s now substaniial evidence
that cancer - and stromal cell - derived TNF-a s tmval-
ved in promation and progression of experimental and
human cancers, with pathways leading to activarion
af the NF-xB and AP-1 transcription factor complexes
being key intracellular finks, and general or cell selec-
tive deletion/inhibition of TNF-a reducing the incidence
of experimental cancers (4, 7-10). TNF-@ is a key me-
diaror of tumour cell:mocrophage communication in
vitro and in vivo (11, 12) and is associated with cancer
progression and metastases in a range of syngeneic and
transplantable cancer models £13),

TNF-@ s also frequently detected in biopsies from human
cancer, produced either by epithelial tumour cells, as for
instance in ovarian and remal cancer; or stromal cells, as
in breast cancer (reviewed in (6, 13)). TNF-a production
by tumours has been associated with a poor prognasis,
lass af hormaone responsiveness, and cachexia/asthenia,
TNF-a ix not normally detected in plasma or serum of
healthy individuals but can be detected in some cancer
patients, invariably those with advanced disease and
poor prognosis. In addition, many cancer cell lines
secrete low pg amounis of TNF-a in vitro, along with
ather cytokines and chemokines such as [L-1, IL-6, [L-
8 M-CSF, CCL2 and CXCL{2. Abnormal secretion of
these inflammatory cylokines is thought to be one of the
major causes of constitutive NF-xB activity in cancer
cells (14). TNF-a produced chronically at low picogram
levels in the tumour microenvironmens, whether by -
mowr or strommal cells for most likely by both) may alse
cause direct DNA damage, may have anti-apoptotic or
mitogenic aclivity, may mediate umour stromal cell
inferactions and induce a range of MMPs as well ax

cxtokines and chemokines. Moveover TNF-ir can sy-

nergise with growth factors such as TGF-8 and EGFE

All of these actions may promale umour development.

However, the mechanism by which tumour cells produce

these low pg quantities of TNF-a in vitro and in vivo in

the absence of obvious inflammarory stimuli, is not clear:

In summary, the evidence to date suggesis that cancer
cell or stromal cell production of TNFea is imalved in

the development of a range of experimental tumours, is

partially responsible for NF-xB activation in inftiated
turour cells and for the cytokine network in found in

h“m{lﬂ' LCURCET,

Cwiokine antagonist therapies are effective treatments

in some inflammatory diseases. Inhibitors of TNF-a, in

particular, have been used successfully in over half a

million patients worldwide (15). Although there is good
evidence from experimental cancer studies that TNF-a
can act as an endogencus tumour promoter at an early
stage of disease, increased susceptibility to opportuni-

stic infections such as M. Tuberculosis in patients laking
TNF-a antagonists {16), wowld preclude wide scale trial
af these drugs as preventative agents against sporadic
cancer. However, there is a ‘natural 'experiment in pro-

gress to will tesi the hypothesis that TNF-a antagonists
may have cancer preventative actions. Large cohorts
af patienis receiving TNF-a antagonist therapy for a

variety of chronic inflammatory condilions are being
carefully monitored to see if this therapy has an impact
on cancer risk.

In clinical studies in rheumatoid arthritis patients, TNF-

& antagonisis inhibited inflammatory cyiokines, MMPs,

angiogenic activity and lewcocyte trafficking to sites of
inflammarsion (13), all actions thar could be wseful in

biglagical treatments for cancer On the basis of these
results and data described above, a number of clinical
frials of TNF-a antagonisis alone, and in combination

with aiher therapies, are currently underway in patients
with solid and haematological malignancies and some
preliminary results will be presented. In patients with
advanced solid cancer TNF-a antagonisis are well to-

lerated with evidence of biolagical activity and possible
disease stabilisation.
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There is still much ro be learnt about the role of TNF-a
in early and advanced cancer, but a combination of good
cancer models and cavefil elinical imvestigation should
vield information that may lead to patient benefit.
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Immune Cells as Targets for Cancer Preven-
tion

Lisa M. Coussens'~, 'Cancer Research Institute, *De-
partment of Patholagy, 'Comprehensive Cancer Center,
University of California, San Francizseo, USA

During the early development of cancer, many pliysio-
lagical processes oceur in the vicinity of ‘voung tumor
cells ' that ave similar to processes that pccur during
embryvonic development and to healing of wounds in
adult tissue, e.g., inflammation, angiogenesis and tissue
remodeling (Coussens and Werb, 2002). During wound
healing, inflammatory cells are recruited lo sites of
injury fo eliminate potential bacterial infection as well
as te facilitate healing by providing growth factors and
proteases that are essential fo the process. In so doing,
a new blood supply is also formed that further helps the
tisswe heal. When “healing "is complere, inflammation
resofves and the tissue returns fo fis former state. Se-
veral of these parameters are conserved during tumor
development; however. instead of initiating a “healing’
response, immune cells thar infiltrate premalignant fis-
sue provide growth-promoiing faciors and proteolytic
enzymes that promote wmor development (Balbwill e
al, 2005: Coussens and Werb, 20002). These observa-
tions are significant in light of the fact that individuals
suffering from chronle inflammatory diseases harbar
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a greatly increased risk for cancer developnent in
tissues infilrated by activated leukocyees (de Visser er
al., 2008), and indicate that by identifving molecular
mediators regulating onsel, activation and mainfenance
of inflamntation in the neaplastic microemvioronemeni,

we will reveal regulatory events/molecules that can be
effectively targeted with anti-cancer therapeutics.

In tryvimg o understand how chronie inflammation in pre-
malignant Hssues porentiagies cancer development, we
have genesically manipulated the host immune response
and/or presence of various leukocvle-derived proteases
(Coussens et al., 20000 in a transgenic mouse model
of epithelial carcinogenesis, e.g. Ki4-HPViG mice
{Coussens et al., 1996). fn so doing, we have found that
inflammarory mast cells and granwlocyies contribuse in
@ dominant manner (o he activation of neoplasia-as-

soclated tissue remodeling, angiogenesis and epithelial
hyperprofiferation and overall cancer incidence via their
release of protealytic enzymes of the cysteine, serine and
metallo classes. Moreover, we have identified a critical
regrilatory pathway underlving persistent recruitment of
innate immune cells toward developing neoplasms. We
Sfound that genetic elimination of mature T and 8 hm-

phocvtes fimited neoplastic progression fo development
af benign epithelial kyperplasias that failed to recruit
innate immune cells info premalignant issue (de Visser
er al,, 2005). Adoprive transfer of B vmphocytes or
serum from K14-HPV 16 mice into T and B cell-deficient!
HPVI6 mice was sufficient to restore innale fmmune
cell infiltration into premaligrant tissue and to reinstate
necessary parameters for full malignancy. e.g., chronic
inflammation, angiogenic vasculature and hvperpro-
liferaive epidermis. These findings support a model
in wiich B lvmphocyies andfor activation of humoral
immune responses in peripheral tissues is reguired for
establishing chronic inflammatory stares that promore
de nove carcinogenesis, and support the concept thar
ancogene expression in initiated ' cells alone is not
sufficient for fill malignant progression (Bissell and
Radisky, 2001). Instead, additional signals provided
by adaptive and innate immune cells are required for
elaboration of the malignant state. Cur results, in com-

binatlon with results from other invesiigators, sugges:
thar pharmacological interventions targeting activation
andfor recruitment of innate immune cells towards pre-
malignant tissue represent viable cancer chemopreven-
tative strategies. To be presented, will be recent results
evaluaring immuogobulin-activation of inmate immune
cells in K14-HPV 16 ransgenic mice and ideniificaiion
af the lvsesomal cysteine protease. e.g., cathepsin C, as
a critical mediator of inflammarion and angiogenesis
associated with epithelial cancer development.
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Smouldering and polarized inflammation in
tumor progression

Alberte Mantovani, MD Istineie Clinico Humanitas, Via
Manzoni 56, 20089 Rozzano, Milan, Italy

Macrophages are key orchestrators of chronic inflam-
maiion. They respond 1o microenvironmental signals
with polarized peneric H.Hr!ﬁrnr:l‘r'mrm" Programmes,
M1 macrophages which are classically activated by
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microblal products and interferon- . are poteni effecior
cells which kill microorganisms and tumors . In conirast,
M2 cells, tune inflammaiion and adaprive imnunity;
promaote cell proliferation by producing growth factors
and products af the arginase pathway (ornithine and
polvamines); scavenge debris by expressing scavenger
receplors; promoie angiogenesis, tissue remodeling and
repair. M1 and M2 cells represent simplified extremes
af a contintmm of functional states. Avatlable informa-
tion suggests that TAM are a prototypic M2 population.
M2 polarization of phagocytes sets these cells in a
tissue remodeling and repair mode and orchestrare the
smowldering and polarized chronic inflammation as-
sociated o established neoplasia. Recent studies have
begun to address the central issue of the relationship
herween genetic events causing cancer and activation
of protumor inflammatory reactions. Rearrangement of
the RET oncagene (RET/PTC) is a_frequent, causalive
and sufficient event in papillary carctinena of the thy-
roid. {t was recenily observed that RET/PTC activates
a proinflammarary genetic programme in primary fi-
man thyrocytes, including in particular chemokines
and chemokine receprors, These molecules are also
expressed in vivo and more So in metastatic fumaors.
These results highlight o divect connection between an
early, causative and sufficient oncogene rearrangement
and activation of a proinflammatory programme in a
frunman fumow

Therapeutic targeting of cancer promaoting inflamma-
tory reactions is in its infancy, and its development is
crucially dependent on defining the underiving cellular
and molecular mechanizsms in relevamt systems. Che-
mokines are prime fargets for interfering with tumeor
promotion by inflammatory reactions. Ongeing efforts
along this line are encouraging.
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Hypoxia Signaling
From Survival to Tumour Cell death.

N. Mazure. F Dayan, D. Roux, E. Berra, C. Brahi-
mi-Horm, and S Pouysségur, [nstitute of Signaling.
Developmental Biology and Cancer Research, CNRS-
UMR 6343, Centre Antoine Lacassagne, 33 Avenue de
Valombrose, 06189 Nice. France

The finction of the Hypavia-Inducible Factar-1 (HITF-1),
the key transcription factor invelved tn cellular adup-
fation to hyvpoxia is restricted to low oxyeen tension
P32} 1. 2. As such, this transcription facior is central
in modulating the tumor microenvironment, sensing ni-
trient availability and controlling anaerobic glvcolysis,
imtracellular pli, and cell survival.

Degradation and inhibition of the imiting HIF- o subu-
nil are infimately connected in normaxia. Hvdroxylation
af two proline residues by Prolvl Hydrooovlase Domain
protein 2 (PHD2} earmarks the protein for degradation
while hvdvoxylation of an asparagine residue by Factor
frhibiring HIF-1 (FIH-1) reduces its transcriptional acti-
vity 3, 4. Indeed, silencing in normaoxia, of either PHD2 or
FIH-1, partially induced hypoxic genes, whereas combi-
ned PHD2/FIH-1 silencing penerated a full hvporic gene
response 5, 6. Given the fact that HIF-Ta possesses two
transactivation domatns (N- and C-TAD), we hvpothesized
on a possible bi-finctional acrivity of HIF-Ta that could
be discriminated by FIN-1, a medifier of the C-TAD. In
human cell lines, engineered 1o overexpress or silence
FIH-1, in response to tetracyeling we demonsirate by
guantitative RI-PCR thar a et of hypoxic genes (CAILX,
PHOI, PGK! and BNIP3) respond differently towards
FIH-1 expression. This finding, extended te 30 hypoxia-in-
duced genes, indicates differential gene expression by the
N- and C-TAD in response to the fivpoxic gradiens 7,
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We propose that the oxvgen-sensitive aftenuator FIH-1,
together with 2 distinct TADs are central in setting the
gene expression repertoire dictated by the cell pO .,

In the umar microemvironment confexs, we are inrrigeed
by the duality of HIF-1 that can induce either cell survi-
vl or cell death. We will discuss our unpublished work
on the phvsiological roles played by the HiF-induced
pro-apopiotic gene product BNIFP3, autephagy and
mecrotic cell death.

Wavs fo exploll this basic knowledee to magnify tumor
regression will be presented .
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EMT and cancer progression: Key players
identified by expression profiling

Hartmue Beug, Martin Jechlinger, Annamaria Gal,
Memetcan Alacakaptan, Thomas Waerner. Institute of
Molecular Pathology (IMP) Vienna, Ausiria,
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Epithelial-mesenchymal transition (EMT), a develop-
mrental switch from a polarized, epithelial ro a fibrobla-
stoid or mesenchyvmal, kighly motile cellular phenotype,
is increasingly recognized as a central process during
embryonic develapment, chronic inflammation and
Nibrosis, as well as cancer progression, In the conrext
af cancer progression, EMT is pow intensely studied
in Hssue culture models of epithelial cells, ransgenic
mouse tumor models and heman cancer (1, 2). EMT
can reguire cooperation of endogenous transforming
growrh factor (TGF) bela signaling with oncogenic Ras
or receptor tyrasine kinases, both inducing hyvperactive
ERKMAPK signaling. In epithelial cell models and
transgenic mice, sustained TGF beta vecepror signaling
fe.g via an autecrine TGF beta loop) can be required
for EMT and metastasis (3),

The term EMT comprises a wide spectrum of epithelial
plasticity changes, ranging from loss of polarity and
gain of a migratory phenotype without sustained gene
expression changes (“scattering) fo “complete EMT",
The latier, defined as the development of polarized epi-
thelial cells into a metastable, fibroflastoid phenovpe
plus transcriptional foss of epithelial markers (eg.
E-cadherin} and de-novo expression of mesenchymal
markers fe.g. vimentin), turned to be a faithful in vitro
carrelate of local imvasion and metastasis (1, 2).
Recently, we emploved polvsome-bound mBNA ex-
pression profiling 1o identify genes selectively up- or
dewnregulated during complete EMT. Among = 35 EMT-
specific genes, we selected multiple, co-activated genes
af the platelet-derived growth factor recepror (PDGFR)
signaling pathway and a novel, secreted protein with no
homology in the database (interfenkin-like EMT inducer,
ILEL far detailed hiologice! characterization (4).

We showed that metastatic poiential of oncogenic
mammary epithelial cells requires an awocrine POGF/
PDGFR loop, established as a consequence of TGF
beta-induced epithelial mesenclnmal transition (EMT),
The cooperation of awtocrine PDGFR signalling with
oncogenic Ras hvper-activates PI3K and is requived for
survival during EMT. Autocrine PDGFR signaling also
cantributes to matntenance af EMT, possibly through
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activation of STATI/2 and other distinct pathways.
fnhibition of PDGFR signalling interfered with EMT
and caused apoptosis in murine and fuman mammary
carcinomg cell-lines, Consegquently, over-expression af
a dominant-negative PDGFR or application of the esia-
blished cancer drug STIS 71 interferes with experimental
metastasis in mice. Similarly, in MMT-neu transgenic
mice TGF heta enhances metastasis of mammary fu-
mors, induces EMT and elevates PDGFR signalling.
Finally, expression of PDGFR alpha and beta corvelated
with imvasive behavior in Bimdan Rammary carcinonas.
Thus, autecring PDGFR signaling plays an essential
role during cancer progression, suggesting a novel
application of STIS71 to therapentically interfere with
metastasts (3},

Expression profiling for EMT-specific genes also identi-
Sfied a movel, secreted. interlewkin-related protein (ILEI),
upregulated exclusively ar the translational level, Stable
overexpression of ILES in normal and Ras-transformed
mammary epithelial cells (EpH4; EpRas) cells caused
EMT, tumor growrh and late steps in metastasis, inde-
pendent of TGFA-R signaling and enhanced by Bell,
RNAi-mediated knock-down of ILES in EpRas cells be-
Sfore and after EMT {EpRasXT) prevented and reveried
TGFp-dependent EMT, also abrogating metastasis for-
mation. Discovery of ILET thus adds a novel key player
tor the growing list of mechanisms governing metastasis,
Abnormal ILET expression {cytoplasmic overexpression
instead of vesicular localization) was clearly associa-
ted with EMT in fuman colon cancer and predictive
for metastasis formation and poor prognosis in fuman
breast cancer, rendeving ILEI a promising target for
therapeutic intervention by humanized monoclonal
afibodies (0)
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Macrophages are a cellular toolbox used by
tumors to promotle progression and meta-
stasis

Jeffrey W, Pollard, Center for the Study of Reproductive
Biology, Department Developmental and Molecular
Biology, Albert Einstein College of Medicine. NY, N¥,
LIS

Dramaric advances have been made in defined posi-
tively acting oncogenes and negatively acling tumor
suppressor genes that cause oncogenic transformation
of epithelial cells, The gain or loss of fimetion of these
genes leads to loss af proliferative control, resistance
te apoptosis, acquisition of a migratory phenotype,
limitless veplicative potential and loss of sensitivity to
external growth signals (Hanahan and Weinberg, 2000),
However, recently it has become apparent that for these
malignan! phenarvpes fo be fully manifested these must
be an appropriate supporting stroma.

Leukocyiic cells form a major component of this siro-
mal microenvironment and of these, macrophages are
particularly abundant (Pollard, 2004). Originally these
rumaor-gssociated macrophages (TAMs) were thought to
be tumor rejecting through their capacity to kill cells and
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te present fumor antigens. However, experimental and
clinical evidence strongly suggests that they promote
tumor progression and metastasis (Polland, 2004), For
example, clinical studies have correlated the abundance
af TAMSs with poar pragnosis in over 8% of the cases
with onfy 1026 af these studies showing a corvelation
with good progrosis (Lewis and Pollard, 2006).

To experimentally test the rale of TAMs in breasr can-
cer, we reduced their abundance in mowse mammary
tumars induced by the epithelial specific expression of
ifhe Polvoma Middle T oncoprotein, by genetic ablation
af the major macrophage growth factor, colony stimu-
lating factor-1 (CSF-1). This resulted in delayved tumor
progresgion and a dramatic reduction in melasiasis.
Resroration af macrophages o the mammary fumors
by the mammary-specific expression of C3F-1 restored
these phenotypes in mutant mice and aver-expression
of C5F-1 enhanced fumor progression and dowbled the
rate of metastasis in wild type mice (Lin et al., 2001 ).
Similar results have been attained through antisense
ar neutralizing antibody approaches against CSF-1
on the CSF-1 Receptor in xenatransplantation models
of human cancer (Pawlus et al., 2006). Furthermaore,
inhibition NF B signaling in macrophages vesulted in
reduced incidences of liver cancer and skin cancer (Ka-
rin and Greten, 2003). These data together with others,
strangly suggesit that the phenotype of TAMS is directed
away fron a tumer rejecting fo a fumor-promating one
by education within the tumor microenvironment.
Studies on the role of macrophages in the PyMT mode!
of breast cancer has shown that they regulate many
critical processes assoclated with the progression to
malignancy {Condeelis and Pollard, 2006). Using in-
travital imaging of fluorescently labeled cells together
with a novel micro-capillary invasion assay, we have
shown an obligare imteraction between macrophages
and fumar cells thar s required for tumor cell migraiion,
imvasion and intravasation (Wyckoff et al,, 2004), This
relies on a paracrine loop of tumor-produced CSF-1 that
sigmals fo macrophages fo synthesize EGF that in rurn
stimidlates the EGFR bearing homor cells to migrare.
Inhibition of either of these receptor signaling pathways
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Blocks tumor cell migration and intravasartion { Weckaff
et al, submitted for publication). Macrophage depletion

alse regulates the angiogenic switch that is associared
with the transition to malignancy. Thus in the absence
of macrophages even tumors that have advanced to late
carcinamas have ~50% reduced vascular density (Lin er
al, Submirted for publication). Together these data show
that in tumears a high density of macraphages confers a
double whammy, not only do they enhance umor cefl
imvasion and intravasation but they increase the mumber
af target vessels through which the tumor cells escape
inte the vasculature, This at least in part, explains the
dramatic inhibition of metastasis in this PeMT model in
the absence of macrophages (Lin et al., 2001 ). Notablv,

clinical studies also show that over expression of CSF-1

in tumor cells and EGF in macrophages is correlated
with poor prognosis (Leek and Harris, 2002 Lin et al.,

2002). Together these experimental and clinical data
suggest that inhibition of specific macrophage functions
showld have significant clinical benefir,
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Genetic analysis of lymph/angiogenesis and
the neurovascular link: therapeutic implica-
tions

Peter Carmeliet, Center for Transgene Technology,
Flanders Interuniversity Institute of Biotechnology,
Uiniversity of Lewven, Belgiunt

The growrh of blocd vessels (a process known as an-
giogenesis) is essential for organ growth and repair
An imbalance in this process contributes to numercus
malignant, inflammatary, ischaemic, infections and
immmre disorders.

Creme targeting studies in mice have elucidated a func-
tional role of placental growth factor (PIGF). a homo-
logue of VEGE in pathological angiogenesis ', Loss of
PIGF, while not causing any vascular defects during
embryonic development, reproduction or normal adult
life, impaired angiogenesis in pathalogical conditions,
such as cancer ™, We generated a nentralizing anti-mP-
GF monaclonal antibody thar inhibits PIGF binding to
its receptor Flel. This antibody efficiently blocks tumor
growth and angiogenesis in several orthotopic and
stibcntaneous fumor models. It alsa inhibits hmphatic
metastasis in part by inhibiting lymphangiogenesis.
Interestingly, treatnent with an anti-VEGFR-2 antibody
upregulates levels of PIGE and anii-PIGF treatment
amplifies the effect of an anti-VEGFR-2 antibody. The
antibody also has chemo-sensitizing activity, and am-
plifies the cvtastatic effect of chemotherapy in various
nimaor models, Moreover, toxicology studies revealed a
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significantly safer profile of anti-PIGF antibody sreat-
ment regarding fertility and reproduction capacity, skin
waonnd healing and arterial hvpertension, when compia-
red fo Mocking VEGF/FIk] signaling pathway using an
anti-mFTk ! monoclonal antibody. These findings support
the conclusion thar blocking PIGEF effecrively inhibitx
in vive fumar growth by suppressing iemror-=rdiiced
neovascularization and demonsirate the potential for
therapewric applicarion of anti-PIGF aniibodies in the
treatment of cancer diseases.

Another domain af grear medical importance s the
Ivmphangiogenesis for the jormation of lyvmphatic
vessels), ax lympharic vessels have been implicated in
fluid homeostasis, immunity, metastaltisis of cancer cells.
LUnraveling the molecular basis of lymphangiogenesis
has, however, been hampered by the fack of an available
animal model, allowing rapid genetic manipulation.
We recendly characterized the Xenopus tadpoles as a
navel small animal model fo study the genelic basis
of hvmphangiogenesis *. Tadpoles develop lymphaiic
vessels within the first days of developmens, Knockdawn
by morpholing oligomers of Prox-1, the master gene of
lvmphatic cell fate differentiation, impaived lvmphan-
giogenesis, This model allowed us fo study not only
single gene functions but also genetic interactions, as
illustrared by our recent findings on the cooperative
regwlation of lymphangiogenesis by VEGF-C, FEGF-
[ and Prox] using combined morpholine knockdevn,
Furthermore, using inhibitor compounds such as
PTK7ETZK, MAZ31, a novel multi-FGFR antagonist
and other inhibitors known to block recepior tyrosine
kinases imvolved in (hmphlangiogenesis (VEGFR-2,
VEGFR-3, FGFR3, etc), normal development af fym-
phatics and blood vessels was impaired respectively in
tadpoles and zebrafish embryvos. These findings thus
show that tadpoles offer unprecedented potential to
study, via genetic manipulation, the molecular basis
of lvmiphangiogenesis. The understanding of how these
vessels develop offers novel therapeutic opportunities
to freai cancer by blocking lvmphangiogenesis.

VEGF is widely recagnized as the most critical player
in angicgenesis. However, we recently discovered an
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unexpected link berween VEGEF and ALS: reduced levels
af VEGF in mice (VEGFd/d mice) cauved adult-onset
motanewron degencration reminiscent to ALS, while
VEGEF gene transfer and intracerebroveniricular deli-
very piodonged survival in rodent models of ALS ™", One
mechanism through which VEGE is implicated in ALS
is by exerting direct newrotrophic effects on motoneu-
vons, This is perhaps not so surprising, as VEGF and
ity receptors first appeared in evolution in the central
nervous svstem (CNS) of species. such as the worm,
which lack a vascular system. In addition, VEGF also
regulates motonewron survival via vascuwlar effects, as
svstemic delivery ef various VEGE inhibitors, currently
being used or tested for their anti-angiogenic activity
in {prel-clinical conditions, aggravated molonenron
degeneration. Another most exciting novel research
avenwe is the recent realization that vessels often use
similar gutdance signals as axons fo navigate fo their
!'ﬂ!:gﬂ in I'|'_
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Contribution of CXCR4+ hematopoietic cells
to nec-angiogenesis

Shahin Rafii, Cornell Medical College, New York

Chir grovp and others have shown that pro-angiogenic
hematopoietic and vascular cells can be mobilized from
the bome marrow or organ-specific vascular niches
to contribute to nec-angiogenesis during exponential
phase of wmor grawth or acute vascular injury. Co-
recruitment of marrow-derived VEGFR2+ vascular
progenitors with VEGFRI+ hematopoietic progenitors
play an essential role in the regulation of post-natal neo-
angiogenic processes(1-3). Marrow-derived progenitors
contribute o neo-angiogenesis during wound healing
(-8, myocardial (10-13), and limb ischemia (14, 15),
endothelialization of vascular grafis (16-18), retinal
neovascwlarization (19, 20), neonaral growth (21) and
tumar growth (1, 5. 22-26).

In terms af comribution of endothelial progenitors to
human nea-angiogenesis, three recent reports sugeest
that human marrow-derived endothelial precursors
incorporate, although in low numbers, into regenera-
ting organs (27} and umor neo-vessels (28), Fleming
WH group has shovin that marrow-derived cells can
incorporate in intestines and certain regenerating or-
gans (27). In another study, patients transplanted with
sex-mismatched marvow for the treatment for leukemias
wete followed for vears (28). Some of these patients with
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chimeric marrow, who were cured of their feukemia later
developed sofid tumors. Remarkably, immunahistoche-
mical analysis showed that berween 2 to 12% of tumor
endothelial cells were donor derived cells (28). The
patients with ymphaomas had the highest incorporarion
of the marrow-derived cells to the umor vessels, Another
study has shown that CDJ 33+ endothelial progenitors
alse incorporate imlo human lung carcinomas {2%).
Many af these CD133+ neo-vessels also co-expressed
VEGFR2.

The variability in the incorporation af marrow-derived
cells depends on the time-points, aggressive nature of
fumor or the degree of vascular trauma. Overall luminal
incarporation of the endothelial progenitors is highesi
in the early phases of rapidly growing fumaors or acute
vascular injury. Although in all of these reports, it fas
been demonsirated that pro-angiogenic hematopoietic
cells could contribute to neo-vessel assembly, the con-
tribution of endorhelial progenitor cells have been less
congistent. This discrepancy in the contribution of the
endorthelial progenitors may be in part due to the diffi-
culty in identifving or effectively transducing the true
repopulating clonogenic endothelial progenitor cells
with lentivival or retrowirval vectors.

In addition, one major problem in rransplantaiion sit-
dies to evaluate the role of true repopularing endothelial
progenitors is the low number of these cells present in
the marrow. In many studies only few millions of marrow
cells, which contain at maximum enly 1000 endothelial
progenitor cells (0. 1%), were transplanted into the reci-
pient lethally irradiated host, Therefore, lack of luminal
incorparation of these cells, for example, GFFP+Tie2

cells (30), could be in part explained by the fact that mi-
nimal numbers of repopulating endothelial progenitors
were transplanted. In studies where 27 million LacZ+
marrow cells were transplanted, there were significantly
more engrafiment of endothelial progenitors inlo the
marrow and incorparation into fumor nep-vessels (1
31). Therefore, in these studies(30), only the contribution
of the mature endothelial cells have been evaluated and
as stich the contribution of true repopulating endothelial
progeniiors with the capacity to form high praliferative
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potential endothelial eolonies (HPP-EC, CFU-EC) was
nol assessed(32, 330

I addition, GFP by irself could alter differentiation af
endothelial progenitors (34), while B-galaciosidase is
less foxic to the endothelial progenitor cells. Emerging
evidence also shows that contribution of circulating
endothelial cells (s highest during early phases of tran-
sformation of dormant to rapidly growing nemars. These
data suggest that under permissive conditions, circu-
fating endothelial cells do contribute fuminally to the
generation of neovessels of specific tumors that undergo
rapid lumar growth and these findings are corrobarated
in human sex-mismatched transplantation shudies.
Severe vascular infury, such as during acute ischemia
ar mechanical infury, provide the optimal permissive
conditions for the incarporation of the marrow derived
cells luminally info regenevating neo-vessels, fn one
recent study, Murry C. lab (33) has shown that on ave-
rage 24% (range 17 to 35%) of the luminal endothelial
cells within the myocardium of patients with sex mis-
matched heart transplants were derived from circu-
lating endothelial cells. Remarkably, the majority of
circulating endothelial cells were incorporated into the
fuminal capiliaries of small to medivum sized capillories,
These data suggest that the magnitude of recruitment
of circulating endothelial cells may not only be organ-
specific, but also dependent on the extent of vascular
infury and remodeling.

The absolute number of circulating of endothelial pro-
genitors has also been shown to correlate with the de-
gree of neo-angiogenic processes (36, 37). Remarkaidy,
genetic background of mice also determines the extent
of the mobilization of the endothelial progenitors and in-
corparation into the neo-vessels, These studies set forth
the possibility whereby the guantification of circulating
endothelial cells may be used as biological surrogate
markers o evaluate response fo anfi-angiogenic and
chemaotherapentic agents,

Collectively, these data suggest that under permissive
conditions endothelial progenitors cells have the capa-
city to contribure fo neo-angiogenesis. However, co-re-
cruitment of specific subsets of the hematopoietic cells
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nray be essential for the proper incorporalion or circu-
lating and locally derived endothelial cells. Compelling
evidence suggest that unique subsers of pro-angiogenic
hematopaietic cells support angiogenesis both during
embryvonic develapment and post-natally by delivering
bip-available angiogenic factors, including VEGFs,
MMPs, and angiopoieting to the neo-vessels (38-44),
We have shown that VEGFR I+ progenitors co-expres-
sing CACR4 contribute to tumor angiogenesis and
metastasis (1), In addition, Grl+CD{ b+ celis have
been shown fo confribute to fumor neo-angiogenesis by
releasing MMP-9 ¢45), immune dendritic-like cells can
incorporate info the vessel wall and contribute to tumor
nec-angiopenesis (46). These data sugmest that co-re-
cruitment of VEGFRI+CXCR4+ hematopoietic cells
convey signals that support incorporation and differen-
tiation of VEGFR2+ endothelial cells imte functional
neo-vessels. Therefore, mobilization of pro-angiogenic
hematopoietic and endothelial cells from the marrow
may be the key event regulating the mohilization of or
pro-angicgenic cells from the marrow.

The pathways irvelved in the mobilization of the pro-an-
glagenic progenitors from the marrow are orchestrated by
sequential activation of proteases and release af stem cell
active cviokines We have shown that mobilization of pro-
angrogente cells is medimed in part by metalloproteingse-
9 (MM P-9) mediared release of soluble kit-ligand from
membrane kit-ligand (47-49), This results in increased
motility of hemangiogenic cells facilitating their migra-
fian fowards the marrow 5 vascular niche, Subsequently,
stromal devived factor- 1 (SDF-1) provides cellular road
maps for the localization of these cells fo the vascular
niche and subsequent mobilization to the circulation,
Activation of SDF- I ACXCRA pathway (s also eritical for
MMP-% mediated mobilization of hemangiogenic cells.
There is a severe defect in ischemic revascularization in
MMP®-/- mice, which can be reversed by introduction of
soluhle kit-ligand or 3OF-1. fnhibition of CYCRA Wocks
ischemic revascularization, while fuminal incorparation
af endothelial cells was significantly enhanced by SDF-
I, These data indicate that colfaboration of CXCRY and
VEGF-A receptor signaling facilitates incorpovation
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af marrew cofls into the sec-vessels. The mumber af
engrufted SOF-1 recrmited endotheliod progenitors and
magnittede of demamd Far mec-anuiovenesis determines
the extent of lunvinal incorporution of endothelial cells.
Co-recruitment of VEGFRT - and CNCRSY henato-
poietic cells axsist G fiorctional meo-vessels assenhly
o fumor srefasiasis, e feeve eelse sfoneer that areival of
the VEGFRI+ hemaiapoivtic progenitors fo the -".f-?t""-fﬁ":
AR My iale lanror metastiasis,

In summary. guantification of the mumber of funciionally
engrafied bona fide hemangiogenic progenitors, inclu-
ding true repopulating endothelial progenirors and their
hematopoietic cownterpurts, after marvow transplan-
tation ix absolutely necessary o moake ame meaningefuf
conclusions as to whether endotheliu! progenitors cells
confribute fo neo-angiogenesis. Most transplantation
studies published to date have uved either very few en-
dothelial progenitors or their lemivical/retroviral and
pronmader driven tracking have failed to detect repopu-
lating endothelial progenitor cells. Most of so called
endothelial specific promorers, i.e. Tiel, Sel, seem to
frack mature endothelial progenitors rather than repo-
pulating endothelial progenitors. As such, determining
the number of engrafied viable and finctionally intact
clonogenic GFP+ or LacZ+ endothelial progenitors
(CFU-EC, HPP-EC] is essential to formafly determineg
the comtribuion of these cells 1o umor nec-angioge-
nesis or ischemic revascularization. Nonetheless, the
extent af mobilization of hemangiogenic progenitors is
a reliable and validated surrogate biomarker 1o evaluate
the extent of neo-angiogenesis. In addition, activation
af CXCRS and VEGF-A receprors may promote ische-
mite revascularization, while inhibition af CXCR4 in
conjunction with VEGF-A receptors may provide an
effective means to block growth ef hemangiogenesis
dependent fumaors.
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Normalization of tumor vasculature and mi-
croenvironment by antiangiogenic therapies:
From the bench to bedside and back

Rakesh K. Juin, Pi.D. Andrew Werk Cook Professor of
Tumar Biology Director, Edwin L. Steele Laboratory for
Tumor Biology Department aof Radiation Cncology
Massachuseis General Hospital and Harvard Medical
School 100 Blogsom 5t Cox 7, Bosron

Solid mumors require blood vessels for growth, and
many new cancer therapies are fareered against the
tumor vascuwlature, The widely held view is that these
antiangiogenic therapies destray the tumor vasculaiure,
thereby depriving the mimar of oxygen and nutrients.
However, emerging preclinical and clinical evidence
support an alternative hypothesis - that fudicions
application of direci {e.g., Avastin} and indirect fe.g.,
Hereeptin) antiangiogenic agents can also ransiently
“normalize " the abnormal structure and function of

nimar vasculature to make it move efficient for oxvgen
and drug delivery. Drugs that induce vascular normali-
zation can also normalize the tumor microenvironment
— alfeviate hvpoxia and interstivial hvpertension - and
thus increase the efficacy af many comventional therapies
if bath are carefully scheduled (1-6).
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Neutrophil and Macrophage Dynamics and
their Pro-angiogenic Roles in Mouse Models
of Cancer

Douglas Hanahan, Jessica Pahler, Hiroaki Nozawa, &
Christopher Chiv. Dept. of Biochemistry & Biophysics,
Comprehensive Cancer Center and Diabetes Cenrer,
UCSFE San Franciseo

Studies in genetically engineered mouse modelys of pan-
creatic isler, skin, and cervical cancer have revealed that
matrix degrading enzvmes are important for angiogenic
switching and the persistence of carglogenesis during
tumorigenesis (1-8). MMP-9 in particular is associated
with the angiogenic stages in all three organs jas well as
in aother cancer types). A key role of MMP-9, delinea-
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red by gene knockout and pharmacelogical inhibirion
(2.3.6), imvolves release of latent/sequestered VEGF
from the ECM, enabling its association with VEGF
receptors on the endothelium to signal angilogenic re-
sponses {2, 6). Notably, the primary source of MMP-9
in all three models is infiltrating cells of the innate
immune system (-3, 6), which are therefore defined as
fumaor-promaoting amd pro-augiogenic, as opposed fo
fumar antagonizing.  Recent efforts, to be discussed
hoave sought to clarify the immune cell tvpes that supply
MMP-% in the course of angiogenic switching during
pancreatic isler and cervical carcinogenesis, and 1o
assess candidate signaling cincuits thar might mediate
infiltration of the pro-angiogenic lencocytes,
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Vascular Tumor Targeting

Dario Neri, Department of Chemistry and Applied
Migseiences ETH Zurich

Chme avenue towards the development of more selective,
better anti-cancer drugs consists in the targeted delivery
of hivactive molecules (drugs, cyiokines, procoagulani
Sactors, photosensitizers, radionuclides, erc ) 1o the
tumor environment by means of binding molecules
fe.g. human antibodies) specific for tumor-associated
MarRers.

Angiogenesis, i.e., the proliferation of new blood ves-
sels from pre-existing ones, is an underlyving process in
many kuman diseases, including cancer, Minding ocular
disorders and rheumatoid arthritis.

The ability to selectively target and occlude neovascu-
fature will be potentially useful in diagnosis and treat-
ment of angiogenesis-related diseases. In collaboration
with Philogen SpA and with the lab of Luciana Zardi
{Crenova), my lab has developed human monoclonal an-
tibodies, capable of selective targeting of neo-vascular
structures in solid inmors and in a number of angiogene-
sis-related diseases. Three of these antibody derivatives
are currently in clinical development programs.

One of the major challenges for the develapment of
innovative biomedical approaches aimed al largeting
nec-vascular structuves In vive consists of the identifi-
cation of suitable antigens, which are specifically and
abundantly expressed al sites of disease, and which are
accessible to intravenously injected ligands,

We have developed a navel methodology for the discove-
vy of marker proteins accessible from the Moodstrean.
This technology is based on the terminal perfusion of
fumor-bearing rodents or the ex vivovascular perfusion
af human surgical specimens from cancer patients with
a reaciive ester derivative of biotin (e.g. sulfo-NHS-
LC-biotin; Pierce), which enables the covalent modifi-
cation of proteins which are readily accessible from the
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bloadstream. The procedure eliminates from circulation
by washing both blood cells and proseins. which could
compete with the biotinviation reaction. As a resull, ac-
cessible proteing (e.g., membrane proteins, extracellular
mafrix companents) carrying primary aming groups fe.g.
unprotected exposed N-termini or [vsine side-chains) are
covalently modified with biotin. Biotinvlated proteins
[frowr teval organ exiracts can be efficiently purified on
sirepiavidin resin in the presence of strong detergents
and submitted to a comparative proteomic analysis. Bio-
timvlated proteins are digested on-resin with trypsin and
the resulting protealylic peptides are analyvzed by mass
spectrometry. We routinely use LC-MALDI-TOF, TOF
for peptide analvsis, which leads to the identification of
several hundred vascilar proteins per organ,

More recently, we have extended our methodology 1o
the comparative analvsis of vascular structures in me-
rastases and in the host organ, and (in collaboration
with Fince Castronove and David Waltregny, Liege)
to the ex vive perfusion of surgically-resecied organs
Bearing salid mmors,
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Role of VEGF-A in Pathological Angiogenesis

Napoleane Ferrara. Depl. of Molecular Oncolagy Ge-
nentech, Inc, South San Francisco, CA, #4080, USA.

Vascrlar endothelial growth factor (VEGF)-A is an en-
dothelial cell-specific mitagen in vitro and an angiogenic
inducer in vive. The tvrosine kinases Fit-1 (VEGFR-1)
and FIk-1/KDR (VEGFR-2) are VEGF recepiors. Loss
of a single VEGF-A allele results in defective vaseula-
rization and embryonic lethalite. High expression of
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FEGF-A mRNA has been described in many human
rumars. Anti-VEGF-A monoclonal antibodies or ather
VEGF inhibitors block groweh and neovascularization
in tumar models. Several VEGF inhibitors are under-
going clinical development. We developed a humanized
anti-VEGF-A monaclonal antibody (bevacizumah).
Bevacizumab is being rested in multiple types of cancer
patients. A phase Il study in patients with previously
untreated metastatic colovectal cancer demonsirared
that addition of bevacizumab to chemotherapy results in
a significant increase in survival compared fo chemaothe-
rapy alone. Preliminary results suggest that adding be-
vacizimab to standard chemotherapy resilts in a clinical
benefit also in breast and lung cancer. Furthermore,
VEGF-A is implicated in intraocular neavascularization
avsaciated with active profiferative retinopathies and
age-related macular degeneration (AMD). A humanized
anti —VEGF-A Fab {ranibizumaly) is presently in phase
[l for the ireatment of the neovascular form of AMD
cond initiad results indicate that the freatment mainfaing
OF EVeR mproves vision,

Tumor Microenvironment in Cancer Progres-
sion and Metastasis

Raghu Kalluri. Division of Matrix Biologv, Beth Israel
Deaconess Medical Center. Harvard Medical Schoel,
Boston, MA 02213

Tumars are unorganized organs that contain many
different cell types that communicate with cancer cells.
The central poal of our laboratery is to evaluate the role
of these non-cancer cells in cancer progression and
metastasis. Cancer progression significantly depencds
an the influence of host cells on genetically unstalble
cancer cells. Whether such host responses are recrui-
red to control cancer progression or further aid in the
growrth of fumors (or both) is still unclear. This lecture
will highlight the role of angiogenesis (as a contrtbution
of endothelial cells), fibvoblast recruitment and innate
immunity in cancer progression and melastasis.

@'l ®m & @ @ & # & & ¥ 8 W B B & F 8 F F B B



mews Jfrom e

] The Pezeoller Fnundalmnl
th Fe

senliler

Feonadaolionn warilad

& % & & & ® @ @ 8 & & & &F & & F 0 8 0 @ 0 & B B B F RS 0 R S S0 F R RN

ABSTRACTS OF POSTERS

High TIMP-1 Levels in the Host Promote Liver
Metastasis Via HGF-Signaling

Achim Kridger', Dilek Ister', Michael Gerg', Caroline
A Pennington’, Shuo Wei', Stephanie Hauser', Hans-
Willi Krefl, Hideaki Nagase®, Keith Brew', Dylan R,
Edwards’, and Charlotte Kopitz! , 'Klinikum rechis
der Isar der Technischen Universitde Mianchen, fmstite
Siiv Experimentelle Onkologie und Thevapicforschung,
Ismaninger Str. 22, D-81675 Minchen, Germany,
‘University af East Anglia, School of Biological Scien-
ces, Norwich, Norfolk NR4 710, Unired Kingdom,
‘Department of Biomedical Science, Florida Atlantic
Uniiversity, 777 Glades RD. Boca Raron, 33431 FL,
Flarida, USA, ‘Roche Diagnostics GmbH, Nonnenwald
2, 82377 Penzherg, Germany, ‘The Kennedy fnstinute
af Rheumarology Division, Imperial College School af
Medicine, | Aspenlea Rd, Hammersmith, London W6
SLH, UK

Tissue inhibitor of metalloproteinases-1 (TIMP-1) is a
natural broad-spectrum inhibitor of matrix metallopro-
teinases (MMPs) some af which are clearly associated
with tumor progression. The role of TIMP-1 in cancer
progression has long been paradoxical as the overex-
pression of TIMP-1 prevents cancer cell metastasis in
a nmumber of animal models whereas elevared levels
af TIMP-1 in cancerous tissues often associate with
poor clinfeal oulcome of patients. While TIMP-1 can
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be pro-proliferative, anti-apoptotic, and can have both
pro- as well as ansi-angiogenic effects, ifs possible rofe
in proneting tnvasion and dissemination of tumor cells
has not ver been assessed, fn this stedy, we mimicked
elevated host TIMP-1 levels, as found in patients with
bad prognosis, by adenoviral pene ransfer of TIMP-]
or N-TIMP-1 lacking the C-terminal domain. In fwo
independent experimental metasiasis models, locf-tag-
ged murine lvmphoma ar human fibrosarcoma cells, we
found a significant reduction of larpe metastatic foci in
the liver or lung, respectively. Notably, in both models
a significant induction of secondary scattered metasta-
iy was found in fivers af mice with elevated TIMP-!
levels. Ohverexpression of TIMP-T was assoctated with
induction of hepatocyte growth factor-signaling and
upregulation of several metasiasis-promoting genes in
livers, even in absence of tumor cells. This represenis
a host-microenvironment with increased susceptibility
to secondary scattered metastasis. Reduction of inital
macromerasiasis may be due fo high serum levels in the
blood preventing initial MMP-dependent extravasation,
This work provides experimental evidence that overall
promaotion of metasiasis fo the liver can resull from
altered signaling and gene expression profile by broad
specteum MMP inhibition in the fiver by TIMP-1. This
can explain the paradoxical findings of TIMP-1 in the
clinic, and may lead to the design of novel treatment-
strategies for cancer patients with increased TIMP-]
levels.
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Characterization of the signalling pathways
involved in the escape of leukaemia cells
from tumor dormancy induced by a transient
angiogenic switch into the tumor microenvi-
ronment

Sonia Minuzze', Luca Persano’, Elena Favara', Mas-
simo Masiero’, Lidia Moserle®, Rita Zamarchi’=, Luigi
Chieco-Bianchi’", Alberto Amadori’~, and Srefano
Indreceola’-, "Department of Oncology and Surgical
Sciences, University of Padova, “lstitute Oncologico
Veneto, Padova, ltaly

We recently reported that MOLT-3 cells, derived from
an adult T cell acute lewkaemia (T-ALL), were poor-
I angiogenic and remained dormant when infected
subcutaneously inte immunodeficient mice.” However,
progressive growth of hmphoid rimors was invaria-
biv recorded when irradiated angiogenic feeder cells
Sfrom Kaposi 3 sarcoma or purified angiogenic faclors,
including VEGF and BFGE were locally co-infected
with MOLT-3 cells. In any case, the persistence of the
angiogenic switch was shore-term, as evaluated by flow
cvlomerry and real-time PCR analyvsis. fn this study,
we investigated the cellular and molecular differences
hetween dormant and aggressive tumors. Dormant
tmors were characterized by reduced vascularization,
increased expression of HIF-lo and high levels of
apoptosis, compoared with progressively growing fumors.
Intriguingly. phosphorvlated p38 (pp38) stress-activated
protein kinase (SAPK) was found in the majorvity of the
dormant fumors (15 out of 19 analyzed), along with
fow-level expression of phosphordated extracellular
signal-regulating kinases (ERKs). This up-modulation in
the ppd&ip38 levels corvelared with reduced expression
of the mitogen-activated protein kinase phosphatase- |
FMEP- 1) in the dormant tumeors, as well as with increa-
sed expression af downstream mediators of apoplosis,
including caspase-3 and cleaved PARE which could
account for the increased fevels of apoptosis in the
dormant rumors. These findings suggest that the balance
hetween pp3&ip38 and expression of MEP-1 is a critical
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Jeature in regulating the transition berween indolent
and aggressive tumory in this model, and its possible
refevance to the citnical behaviowr of T=ALL is currenily
befng addressed.

P190-B RhoGTPase activating protein is a
critical regulator of stromal-epithelial interac-
tions in the developing mammary gland

Tracy Vargo-Goagola, Brandy M. Heckman, and Jeffrev
M. Rosen, Bavior College of Medicine, Houston TX
7030

Mammary gland ductal morphogenesis and mainte-
nance of tissue homeostasis is critically dependent on
stromal-epithelial interactions. It is now clear that
deregulation within the extracellular environment
facilitates breast cancer progression. Understanding
the normal role of the microenvironment in mammary
gland development is, therefore, a cvitical first step
in efucidating how its disruption promofes malignant
progression. Rho GTP binding proteins function fo
integrate extracellular signals to affect o wide variety
af cellular processes. Importantly, the Rho signaling
pathway has been implicated in breast cancer pro-
gression. The molecular mechanisms by which Rho
signaling mediates normal mammary gland morpho-
genesis and how this signaling becomes devegulated
during breast cancer progression remains unclear,

An inhibitor of the Rho family, pf90-8 Rho GTPase
activating protein (GAP), is preferentially expressed
in terminal end buds (TEBs) within the developing
mammary gland. Loss of pl 90-8 function completely
inhibits postnatal ductal morphogenesis, Overex-
pression studies using tetracyveline (ret)-regulatable
pd 90-8 transgenic mice reveal that p ! 90-8 regulates
TER architecture and the adiacent microenvironment,
Pl90-8 overexpressing TEBs display pronounced
alterations in morphology, aberrant branching off the
neck region, and discontinuity in the myvoepithelial
cell laver Furthermore, the stroma associated with
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the abnormal TEBs shows increased extracellular
matrix (ECM) deposition, accumulation of collagen,
and an extensive infiltration of macrophages. The
pronounced changes in the TEB architecture and
adjacent microenvironment lead to disorganization of
the ductal tree, increased side branching, and delayed
ductal elongation, P190-8 overexpression during
pregnancy resulis in the formation of hyperplasiic
lesions that persist after post-lactational imvelution.
Taken together, these loss and gain of function studies
demanstrate thar pl90-B plavs an essential role in
regulating stromal-epithelial interactions that con-
tribute to mammary gland ductal morphogenesis and
tisseee homeasiasis,

Hypoxia unravels a dichotomic functional
response to CXCR4 receptor triggering in
B lymphoma cells: receptor uncoupling as
escape mechanism?

Massimo Masiera!, Evich Piovan', Valeria Tovells', Luca
Persane’, Giovanni Esposite’, Riva Zamarchi =, Stefano
Indraceolo’™, and Alherto Amadori®=. " Department of
Oncology and Surgical Selences, Oneology Section,
University of Padova, Padova, [-35128, Italy; ~Istituto
Chcolopico Feneto (FOV), Padova, [-35128, fraly

The chemokine recepror CXCR4 plays a central role

in argan-speclfic homing and tumor spreading and
is induced by hypoxia in several cell types. Since
8 lymphocyres are exposed fo low oxygen fensions
as they develop and acquire effector functions,

and the influence of hypoxia on their physiology
and pathology is poorly understood, we addressed
its rale on CXCRA expression and function in a B
cell lymphoma setting. Acute and chronic hvpoxia
were associated with dramatic up-regulation of
CXCRA expression in human B vmphoma cells,

through both transcriptional and post-translalional
mechanisms, Notwithstanding, a dichotomic func-

tional response to CXCRA riggering was observed

in B lymphoma celis of different origin; following
hvpoxic exposure, increased responses were seen
in lymphomas arising from mature B cells, whereas

hmphomas originated from germinal center 8 celly

showed virtual CXCRY receptor desensitization.

Thiz phenomenon was associated with differential
modulation of key signal-transducing molecules
such as MAPK phosphatase-1 and regulator of
(r protein signalling molecule-1. A similar dicho-
tomic behavior was also observed in the normal
counterpart of the lymphoma cells. We propose that
hvpaxia in germinal center B cells may contribuie
to their unresponsiveness to CXCRA rriggering:

thus, hvpoxia may favour spreading of aggressive
B cell ivmphomas from lvmphoid organs expressing
CXCL!2 through CXCRA uncoupling.

Stroma cell derived S100A4{mts1) in mouse
tumors.

Birgitte Grum-Schwensen, Charlatta Olsen, Jorg Klin-
gelhofer, Mariam Grigorian, Exgene Lukanidin, Noona
Ambartsumian, Dept of Molecular Cancer Biology.
Danish Cancer Society, Strandbowlevarden 49, DE 2100
Copenhagen, Denmark

The S100A4 {mis] ) protein stimulates metastatic spread of
fumaor cells. An elevated expression of S100A4(mis |} is as-
sociated with poor progrosis in many himan cancers.
Chir results indicate thar the 510044 0mes ) protein sti-
mieilates metastasis as a stroma cell derived facror
Using STO0A4-null mouse model we demonstrated thar
host-derived tumor stroma cells expressing 510044 ac-
tivedy pariicipare in stimadlarion of Tumar progression and
metastasiz, Dynamics of tumor development was studied
in 851 00A4-deficient mice using grafts of highly merastatic
mammary carcinoma cells. A significant delay in tumor
uplake and decreased tumor incidences were observed
in the S100A4(mis] )</~ mice compared fo the wild lype
conirols. Moreover, tumor developed in the STO0A4(mes] -
= mice never metastasize, Co-infection of the umor cells
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with immaortalized 51 00A4¢mes 1) +/+ fibroblasts partially
restargd the dvnamics of himor developmient and the ability
to farm metastasis. These fbroblasts were characterized
by an enhanced motiliny and invasiveness in comparison
with the S10044 (/) fibroblasts, az well as by the ability
to release S$10044 into the tumor enviranment,

Late stages of metastasis formation were studied in
the STO0A4(mis ] p-null mice by means of experimental
metasiasis azsay. Experimental metastasis formation
was alve impaired in ST00A4-deficient mice. This ability
was restored when tumor cells were co-infected with
SI00Ad(mesd }J+/+ fibroblasts. Taken together, these
resulls indicate thar 510044 (mes 1} expression in stroma
is needed throughout all the metastatic cascade.

Taken rogether, our results point o a determinative rofe
of stroma cells derived ST00A4 in mor progression
and metastasis,

Immense up-regulation of metastasis-pro-
moting S100A4 (Mts1) protein in chronic
inflammatory conditions: putative role in the
crossroads of cancer and inflammation.

Jorg Klingelhofer', Ladistav Senolr”, Bo Bastund', Gitte
Nielsen', Steffen Gay', Noona Ambartsumian’ Birgine Sch-
midt Hansen', Eugene Lukanidin', Mariam Grigorian’,
! Danish Cancer Society, Copenhagen; -~ Institute of
Rheumatology, Prague: 'Dept of Rheumarology, Ri-
gshospitaler, Copenhagen; ¥ Center of Experimental
Rhewmatology, University Hospital, Zurich.

Recently we demonstrated an important function of
S1A4Mis 1), a member of the 5100 family of calcium-
binding proteins, in pro-metastatic activity af  tumor
microenvironment, We found that the active forms of
510044 could be released by both tumor and stroma
cells and in awlo- and paracrine mode farget cells in
the rumor bady, Extracellular 510044 iz able to modify
actively tumor cells and various stroma cells factivation
af MMPs, modwlation of transeription factors, p53 and
NF- B, remodeling of cyroskeleton, etc).
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The aim af this study was to examine the imvolvement
of STAL in inflammation that displays several faceis
similar 1o neoplasia and &5 recognized as a pre-cance-
rous condifion.

We studied the imvalvement af 10044 in the most seve-
re chronic inflammatory disease Rhewmaroid Artheitis
(RA), where high up-regulation of cytokines, MMPs and
other “tumor-promoting ™ fectors s documented.

Here we demonstrate a sivong up-regulation af 510044
in cells populating the synovial tissue (8T) of patienis
with RA but nov OA (Ostecarthritis) and healthy per-
sons. Most cell tvpes identified by cell-specific markers
(fibroblasts, phagocvies, granulocytes, mast cells, a
fraction of T-lymphocytes, pericytes and endothelial
cells) contribute 1o S100A4 production in RA 8T, The
pattern of SI10044 expression differs significantdy
from the expression of the pro-inflammartory proteins,
ST00AY and S100412, which arve strongly vestricted
to phagocyres and gramdocytes. The up-regulation of
SI00A4 production is corvelared with the appearance
af the pratein in high concentration in plasma of RA
parients (up to> 2500ng/mi) while the plasma of OA
patienis and healthy persons contained in average only
20 ng/ml and 80 ng/mi respectively. Moreover, we found
that S10044 in BA plasma exists in bioactive multimeric
confarmation whereas in (4 the major 510044 froction
is represented by less active dimeric form. Consistent
with owr previous observations in tumor models, ex-
tracellular ST0AS stabilizes tumor suppressor p33 in
RA synovial fibroblasts (SF) as well, and influences fis
targef gene regulation as we illustrared by monitoring
Bel2, p2I/WAF, and HDM?2 expression. These data
agreed well with the observation of S10044-mediated
rranscriptional activation of MMPs in RA -SFs.
Moreover, we demonsirated that tumor cells mixed
with RA-5Fx but not with O4-5Fs brought abourt more
progressive tumor development in mice.

In conclusion. we speculare that ST00A4 as a lumor-
inflammation crossroad-factor, might have an imporiani
rale in pathogenesis of RA and moreaver ifs up-regu-
fation might explain higher neoplasia incidences {fym-
phoma and others) among RA patients.
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Influence of the constitutive expression of
Egr-2 and Egr-3 on the interactions of mela-
noma cells with their microenvironment.

Joerg Kumbrink and Judith B Johnson from the Instituie
Jor Immunology, Universily of Munich, Germany

Melanoma cells interact with their microenvironnent
throwgh the secretion af growth factors and cyiokines
and by direct cell-cell contact. Autocrine grawth factors
like bFGF and paracrine growth factors such as PDGE
TGF and VEGE are imvalved in melanoma progression
by comiroling tumor growth and stroma formation. These
growth factors induce the expression of several genes
including the transcription factors of the Egr family.
Egr-1 in turn induces the expression of the same growth
factors, thereby establishing a positive feedback loop.
To prevent a damaging over reaction by permanent se-
cretion of growth factors in response to environmental
signals, Egr-1 activates the transcription of its own
repressor Nab2, The Egr-Nab2-system s shown to be
altered in several tumors, including melanomas where
Nab?2 iy constitutively expressed. In order 1o gain fur-
ther insight into the Egr-Nab2-system in melanomas
we investigated the expression pattern of the Egr’s and
their influence on Nab? expression. Transfection of
Nub2 promoter luciferase reporter construcis together
with the Egr's show that Egr-1, Egr-2 and Egr-3 can
activate the Nab2 promoter in an additive way. fntere-
stingly the activation of the Nab2 promoter by Egr-1 and
especially by Egr-3 is much higher in the melanoma cell
line Mel888 (Egr-1 and Egr-3 8-fold) than in the colon
carcinoma cell line Colod200DM (Egr-1 4-fold, Egr-3
I-fold). In addition, we identified elemenis in the Nab2
promoter impartant for further activation of the Nab2
promoter only in the melanoma cell line. Egr-1 and
anather member of the Egr family bind simultanecusly
to a clusier of overlapping Egr/Spl binding sites in the
Nah2 promoter afier stinulation with phorbol esters,
while binding of Spi remained unaffected. In silico
analysis of the 5 regions of BFGFE PDGF, TGFE, and
VEGF reveal comparable putative overlapping Egr/Spl

hinding motifs. These findings and the fact that the

Egr’s share a highly conserved DNA binding domain

suggests that not only Egr-1 but also Egr-2 and Egr-3

are involved i the regulation of the expression of these

growth factors. Analysis of the mRNA expression of the

Egr's indicate a melanoma assoctation of Egr-2 and
Egr-3. In 77% { 14/18) of the melanoma cell lines Egr-2

and Egr-3 are detectable, while Egr-2 was found only
in 21% (3/14) and Egr-3 in none of the non-melanoma
cell lines. In addition Egr-2 is expressed in all § mela-
noma cell lines devived from metastasis and only in 57%

{4/7) melanoma cell lines derived fraom primary tumaors,

which suggests a melanoma progression association of
Egr-2. This is currently being examined using frozen

tissue sections of melanocytic lesions. The constitutive
expression of Egr-2 and Egr-3 might contrifnire to the
high malignancy of melanomas by maintaining the ex-
pressian af growth factors that stimulate profiferation
(BFGF), stroma formation (PDGE VEGE and TGFE),

and angiogenesis (VEGF),

Cytokines and redox potential of the microe-
nvironment: role in tumour progression

Jenny Ceccarelli, Emanuela Lappia, Pairizia Castel-
fani, Anna Rubartelli, Laboratory of Cell Biology, De-
partment of Experimental Oncology, National Institure
for Cancer Research, Largo Rosanna Benzi, 10, 16132
Genova, ltaly, Genoa, ltaly.

A number of prateins, including the two oxide-reducta-
ses thioredaxin (TRX) and MIF and the nuclear protein
HMGRBI, in addition to their intracellular funciion
play an extracellular role as danger factors/pro-in-
flammatary proteins. These proteins lack a secretory
signal sequence, accumulate in the free cvlosol and are
secreted by inflammatory cells through non classical
patfweays of export, Due to their high biolegical activity,
their secretion is tightly regulated at different levels to
ensure a positive oufcome of inflammation. However,
their cytosalic location alfows their easy release by
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dving or damaged cells; in this case, a contral of their
bivactivity is still maintained as these proteins are acrive
only in a reduced state, and hence rapidly inactivared
in the oxidizing extracellulor miliew. TRX, MIF and
HMGE ! have been found overexpressed in some iumors
and associated with bad prognasis. We have analyzed
several specimen from human lung, colon and kidney
carcimama and faund by immunohisiochemistry a sirong
averexpression of these proteins, both in nimor cells (in
nestles and groups) and in inflammatory infiltrates. fnte-
restingly, the same fumor samples displaved a dramatic
increase inextracellular non protein thiols with respect
ra their normal counterparis, revealed by staining with
the free thiol dye Meveuwry Orange.

We also studied a number of tumor cell lines in vifro
and found that many of them overexpress TRX. MIF and
HMGRI, and release spontaneously reduced cysieine.
Several clanes displaving different levels of expression
af TRX and MIF were obtained from the lung carcinoma
cell line SK-MES. The low-expressing clones exhibited
low release of cysteine and showed a retarded growth rate
bath in vitro and in vive in SCID mice. To get insight into
the relationship between oxide-reductase overexpression,
cvsieine refease and tumor progression we cuftured SK-
MES with low amaont of veductanis, Cells cultured in this
reducing enviranment rapidly increased the rate of secre-
tion of MiFF and TRX and downregulated the expression of
some adhesion molecwles fa3fl, CD3E, CD44), with loss
af adherence te dishes coated with the relevant lgands.
Together, our results provide a molecular basis fo the as-
sociation between overexpression of HMGE I, MIE TRX
and bad prognosis in neoplasia. Unlike normal tissues,
neoplastic tissues produce and release high amounts of
free thiols. As HMGEI, MIF, TRX, and ether leaderless
pro-inflammaiory cytokines such as galectin-1, IL-18,
fL-1, alse present in the tumor microenvironment,
are. oxfdution-sensitive, abundant extracellular thiols
maintain the reducing environment required for the
Sfunction of these cyiokines, either actively secreted by
infltrating inflammatary cells or released upon tumor
cell necrosis. This would extend pathologically their
life and hicactivity, contributing to the development of

a chronic inflammation state in the tumor site and 1o
a loss of adhesion of cancer eells which may improve
tumor growth and spreading.

Role of IL-6 Trans-Signaling in Overcoming

Hurdles to T Lymphocyte Trafficking in the
Tumor Microenvironment

Qing Chen, Daniel T. Fisher, Lei Zhou, Kristen Clancy,
Wan-Chao Wang, Elizabeth Repasky, and Sharan 8.
Evans

Successful cancer immunotherapy based on vaccines
ar adoptive T cell transfer depends on the ability of
cytolvite effector T [ymphocytes to traffic to the tumor
microenvironment. The mechanisms limiting the rate
of entry af bood-borne CO8° effector T cells across
the vascular endothelial cell barrier at tumor sites are
poorly undersiood. Heve, we report on the role of a
hallmark vascular gatekeeper, intercellular adhesion
molecule-1 (1CAM-1), in governing T cell mafficking
ai three distinct sites: (1) specialized high endothelial
venules (HEV) af secondary lvmphold organs (lymph
nodes, Pever s patches); (2) nan-activated endothelium
af narmal extralymphoid tisswes; and (3) iumeor vessels
af spontaneous and transplantable murine tumors,
Tumor vessels and normal vessels of non-inflamed
extralymphoid organs expressed low levels of [CAM-1,
consistent with observations that these vessels did nat
efficiently support CDE" T eell interactions or extrava-
sation. Comversely, ICAM-1 dependent firm adhesion
and extravasation of T cells occurred at high frequency
in HEV which are the majer portals for entry of naive
and central memory lymphocytes during routine im-
mune surveillance. Comparative analysis of vascular
responses fo systemic thermal therapy (39 5-400°C for
2= b} revealed that selected Hssie microenvironnmenis
predispose vessels to respond to sivess cues. In this re-
gard, systemic thermal therapy strongly upregulared the
intravascular density of ICAM-1 on tumor vessels and
HEW causing a 5-fold and 2-fold increase in ICAM-]
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dependent homing of CO8" T cells ar these respective
vascular sifes. In sharp contrast, normal vessels of
extralymphoid organs (heart, kidney, liver, pancreas)

werg mit responsive to thermal therapy with respect fo
ICAM-! induction or improved CO8™ T cefl rafficking.

Chr studlies further idenrified a non-redundant role for
the inflammarory cytokine, [L-6, in promoting ICAM-

I-dependent trafficking of CD&" T cells in response to
thermal stress. Reglonalized control of vascular ICAM-1

expression involved an IL-6 rrans-signaling mechanism
wiereby fL-6 and a soluble form of the IL-6 recepror
engaged membrane-anchoved gp! 30 transduction mo-
lecules. These findings provide the first evidence for an
[L-6i trans-signaling mechanizm thar improves JCAM- ]

dependent trafficking of CDE" T cells through vascular
checkpoints in tumor tissues or lymphoid organs. The
resulis further demonstrate the feasibility of thevapenuti-
cally exploiting the umor microenvironmen! to mobilize
CDE T recruitment fo malignant lesions. This work was

supported by NIH grants CA79765 and CAOP4045 and
DO grant WEIXWH-04-1-0354.

Stroma content of colon carcinomas is
affected by loss of 9q34 and 1p36

Remond JA. Fijneman (1.2), Bearriz Carvalho (2),
Ciney Postma (2}, Sandra Mongera (2}, Victor M. van
Hinsbergh (1), and Gerrit A, Meijer {2}, 1. Dept. of Me-
dical Oncalogy and 2. Dept. of Pathology, VU University
Medical Center, Amsterdam, the Netherlonds.

Background;

Clonal expansion of neoplastic cells resulls from accu-
mdlation of somatic alterations in oncogenes and fumor
suppressor genes, Progression of colon adenomas info
carcinomas is accompanied by specific chromesomal
aberrations, in particular loss of 8p, 13g, 17p, 18g, and
gain of 8g. 13q, and 20g (Hermseén et al., Gastroenlero-
logy 2002). In addition, tumor developrent is influenced
by interactions berween neoplastic cells and their nei-
phbarring stromal celis like fibrablasts, macrophages, and

endathelial cells, thereby affecting processes like immune
surveillance, anglogenesis, and metastasis, Hence, during
adenoma-to-carcinoma progression also the fumor stroma
composition is undergoing significant changes.

Aim Of This Study:

To identify chromosomal aberrations that affect stroma
content of colon carcinomas,

Methods:

A panel of 23 human colon carcinomas was used to
evaluate genome-wide gains and losses of chromosomal
segments by BAC-array Comparative Genome Hybridi-
zation farmay-COH). Stroma content of these rumors (%6
mon-tumor cells within carcinoma) was determined by
quantitative measurements of hematoxylin-eosin stained
sections, using QProdit.

Resuits and discussion:

Cheantitarive measiirements revealed that stroma content
af colon carcinomas vavied from 18% 1o 64%. Array-
CGi analysis indicated a total of 39 chromosomal seg-
menty thar exhibited gains or losses in more than 200 of
colon carcinomas. Gain of 20g was the most frequenily
abserved genomic alteration, in 18 out af 23 carcinomas
{78%4). Upon statistical evaluation (ANOVA) and correc-
tion of P-values for multiple comparisons (Bonferroni)
two regions were identified that affected stroma content
significantly, Le. loss of 9434 (P=0.002) and lass of Ip36
(P=0.02), Loss af 9934 was accompanied by a two-jold
imcrease in the total amouni of stroma {fnm: 25% 1o
48%), while loss of 1p36 had the opposite effect (from
44% to 28%). Considering the importance of 20g pain
Joradenoma-to-carcinoma progression, we repeated this
analysis using the subset of colon carcinamas with 20g
gain. Loss of 9934 and | p36 still affected stroma content
significantly (P=0.001 and P=0.01, respectively). In
addition, gain of 8 was now alse significantly associa-
ted with increased stroma content (from 31% to 44%;
P=0.04). Collectively, these data indicate that certain
somatic mutations affect rumor siroma composition,
implying that they modulate functional characreristics
af the tumor microenvironment.

{Supporied by the 1" Aegon International Scholarship
in Oneolagy)
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Plasminogen activator inhibitor-1 is a critical
downstream target of p53 in the induction of
replicative senescence

Roderik M. Kortlever and René Bernards, Division of
Molecular Carcinogenesis and Center for Biomedical
Cenetics, Netherlands Cancer fnstiture, Plesmaniaan
121 1066 OCX Amsterdam, The Netherlands

Proliferation of primary diploid fibroblasts is limited
by p33 activity. Activation of p33 by various cellular
stresses can lead 1o a state of growth arrest naned
replicative senescence, a lumour suppressive mecha-
nism thal prolecis against oncogenic ransformalion.
Although many of the molecular pathways leading 1o
P33 activation are guite well known, little is known
concerning the downstream target genes of p33 in
this growth-limiting response. We have found that sup-
pression of the p53 iarget gene encoding plasminogen
activator infibitor § (B41-1) by RNA interference leads
te excape from replicative senescence in both primeary
mouse embryvo fibroblasts and in primary liman BJ
Sibroblasts. PAI-1 knockdown causes activation of the
PIIK-PKB-GSK 30 pathway and feads to nuclear re-
rention of cyelin DM, consistent with a role for PAI-1 in
growth facior related signalling, Furthermore, we find
this signalling route also to be causally invalved in the
senescence response. Comversely, eclapic expression of
PAl-1 in proliferating p33-deficient murine or human
fibroblasts induces a phenotype displaying all the hall-
marks of cellular senescence, Our data indicate thai
PAI-1 s not mevely a marker of senescence, but both
necessary and sufficient for the induction of replicarive
senescence downstream of p33.

Activin A and matrix metalloproteinase -2
and -9 blood levels as gauges of bone me-
tastatic spread

G.Lero’, L. Incormvaia®, FM Tumminello’, C.Flanding’,
M. Crescimanne’, G. Badalamenti®, 'Lab.  Exp. Che-
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mather. and *Sect. Med . Oncol; Depr. Surg. and
Oncol.; Policlinico Universitario 'P Gilaccone'; 90127
Falermao, ftaly

Backgrowund:

Mairix metalloproteinase-2 (MMP-2) and -9 (MMP-9)
fhave been suggested to facifitate bone metastasis forma-
tion, In fact, several investigations highlighted that nemor
cells may secrete and'or induce asteaclasts to release in
the bone microenvivenment MMP-2 and MMP-2 which,
in concer! with other proteolviic enzymes, may degrade
bone matrix proteins thus cleaving a nuwmber of growth
Sactors preicorporated in the bowe matrix. These foctors, in
furen, stimulate lumor cells 1o release other soluble growth
Suctors, cvtokines and hormones which further promore,
cell proliferation, migration and inmvasion of bone fissue
setting up the so called “vicious cyele ™. Among the growth
Joctors released durling these processes, a component of
the transforming growsh factor § (TGF- 81 superfamily,
mamely, Activin A, seems o modulate the expression of
MMP-2 gnd MMP-2 [n osteoclasis andlor fn malignani
cells during bone matrix turnover associated to hone me-
fasfasis formation. On the basis of these findings we have
asvessed the clinical significance of Acrivin A, MMP-2 and
MMP-9 circulating levels in parients with breasi concer
(BC) or prastate cancer (PC) with (M1} or withour (MU0}
bone nrelasiases.

Methods:

Acrivin A, MMP-2, MMP-9 biood levels were defermined
by commmercially avallaile mvo-sfep sandwich enzyme-
linked immunosorbent assay (ELISA) kits in 72 cancer
patients and in 48 healthy subjects (HS5). The diagnostic
performance of these molecules to discriminate between M{
and MU patients was evalwared by the recelver operaning
characteristic curve (ROC) and compared to that of rimar
markers CAIS5.3 or prostate specific antigen (PSA).
Fesulis.

Activin A, MMP-2 and MMP-3 bood levels were signi-
Jicantly increased in cancer patients as compared lo HS
(P00 ). Fn breast cancer, Activind, MMP-2, CA15.3
bt ot MMP-9 levels were significantly more efeviated
in M1 patients compared to MO ones (p=0.03, p=0.00%
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pE0.0] and p=0.52 respectively). Furthermove, in the-
se patients a positive corvelation was ohserved between
MMP-2 and Activin A (p=0.020) or CAIZ3 {p=0.012).

ROC analvsis showed, o pood disgrosiic performance

of MMP-2 (p=0.006) and CAI5.3 (p-0.0001), a fair

diagnastic efficacy af Activin A (p=0.03) ar a poor ability

of MMP-% fp=0.52) to discriminate berween MO and M1

O the other hand, In prostate caneen, Aclivin A, PSA and
MMP-9 but non MMP-2 levels were more elevated in M1

patients compared to MO patients {p=0.016, p<0L000,

p=0.084 and p=0.40 respectively). fn these patients, a

significant correlation was observed only between PSA

and Activin A (p=0.042) ar MMP-9 {p=0.007), ROC curve
analvsis showed a good diagnostic accuracy of Activin

A, MMP-9 and P5A and a poor diagnostic efficiency of
MMP-2 to detect M1 patients (p=0.008 =005, p-<0.0001

arigd p=il. 39 respectively)  Conclusions: These reseulis
indicated thar Activin A, MMP-2 and MMP-8 may play a
rrle in hone metastasis formation. Therefore, these mole-
cules may be potentially usefid as additional gowges of
hone metastatic spread and may be considered  novel
potential therapeutic targets for the treatment of metasiatic

hone dizease,

Supported by funds fex guora 60%) falian Ministre of
Education, University and Research (IMILUR)

Stroma irradiation promotes tumor invasion
and metastasis by suppressing angiogenesis

Yan Monnnier'" Grégory Bielerl, Gian-Carlo Al-
ghisi', Jean-Christophe Stefle’, Thierry SEn.'.'Iag*,
Snezana Andrefevic-Blant', René-(livier MirimanafF,
Maure Delorenzi®, and Curzio Riegg’™, I, Division
of Experimental Oncolagy, Lausanne Cancer Center
University of Lausanne, Switzerland; 2, Swiss Institure
Jor Experimental Cancer Research (ISREC), NCCR
Molecular Oncology, Epalinges s/Lausanne, Swit-
zerland: 3, Institute of Pathology, Faculty of Biefogy
and Medicine, University of Lausanne, Switzerland;
4, Deparmment of Radio-Oncology, Faculty of Biology
and Medicine, University of Lausanne, Switzerland;
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3, Bioinformatics Core Facility Swiss Institute for
Experimental Cancer Research (ISREC), Epalinges
s/Lauyanne, Switzerland

Radiotherapy is successfilly used lo treat a large variety
af cancers, However, recurrence after radiotherapy is
associated with increased focal invasion, mefasiaiic
spreading and poor prognosis. While it is generally
assumed that the increased aggressiveness of relapsing
fumanws is due to the selection of umor cells resistani to
radiation-induced apoptosis, other mechanisms may be
imvelved, Recently it was reported that the anti-tumor
effect of radiotherapy imvolves induction of endothelial
cell death and disruption of angiogenic tumor-associa-
ted vessels. To address the guestion whether the tumor
stroma may be imvolved in promoting the increased
aggressiveness of fumors relapsing after radiotherapy,
we exfablished a model in which we characterized the
long term effects of radiotherapy on angiopenesis and
anafyzed their conseguences on fumor growth, invasion
arrrel melasiesis,

We report here that ionizing radiation of the prospec-
five tumor stroma reswlts in a susiained impairnent
of growrh factor-driven (i.e. Matrigel plug assav) and
fumor angiogenesis, fumors growing within a previou-
sy irradiated stroma have reduced growth while they
display increased hypoxia, necrosis, local invasion
and distant (Tung) metastasis formation, Tumor cells
recovered from tumiors grown within an irradiated
stroma refain a stable imvasive phenotype under nor-
maxie conditions in vitro and an increased metastatic
capacity in vive, Imporianily, cells with increased in
vitro invasiveness and in vivo metastatic capacity are
alzo obtained in vitro through repeated cyveles of cultre
under hypoxic (0.1% p02) and normoxic (21% p0O2)
conditions, Gene expression profifing and functional
experiments demonstrate that the Cyré l-a V35 pathway
is critically invalved in this process. In particular the
V33 VB3 integrin inhibitor EMDI 21974 (Cilengitide)
Sully suppresses enhanced in vitro invasion and prevents
lung metastasis formation of umors growing within an
irvadrated microenvironment.
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Based on these results we propose that radiotherapy
promoles tumor invasion and metasiasis of velapsing -
mors through the susigined impaivment of angiogenesis
and subseguent hypovia-driven selection of aggressive
nemor cells. Qur data peint to a critical role of the
tumar stroma in promoting the ageressive progression
of tumor recurvences gfier radiotherapy and identify
o VE5/aVi3 integrins as potential thevapeutic fargels
tg improve outcome in patienis with post-radiation
recirrences. More generally, these results anticipate
passible long-rerm side effects of anti-angiogenic drugs
in cancer therapies.

The melanoma cell adhesion molecule MCAM/
CD146 directly promotes angiogenesis

Stephan Lehmann, Karrin Mutze and Judith Johnson,
Institure for Immunology, Ludwig Maximilians Univer-
siry, Munich, Germany

The endothelial cell adhesion molecule MCAM/
MUCTE/CDI46 is ectopically expressed by human
malignant melanomas. MCAM expression enhances
growth and metastasis formation by melanoma celis
in immune-compromised mice suggesiing that it may
play a rele in human tumors. It has been shown that
other endathelial adhesion molecules such as E-se-
lectin and VCAM-1, can function as an angiogenic
factor raising the possibility that MCAM ttself, could
Sunerion as an angiogenic factor and thereby promate
tumaor progression. The influence of MCAM expression
on angiogenesis was evaluared using stable MCAM-
and nea-cDNA wansfectants in 293 kidney epithelial
cells in two different angiopenesis assavs, the in vive
chicken chorteallantoic membrane assay (CAM-Assay)
and the in vitro endothelial cell mbe-formation-assay.
In the CAM-Assay independently generated MCAM
expressing transfectants induced from 1.5 to greater
than 3 jold more vessel branching and vessel growh
tewerdy the inoculum compared to the MCAM negative
cells. Using recombinant Fe-fusion proteins, the MCAM
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extracellular region induced an angiogenic reaction
similar in magnitude to that induced by CD44, a known
angiogenesis inducer. These results were confirmed in
the in vitro endothelial cell mube-formation-assay. Here
humran umbelical vein endothelial cells were co-culiu-
red on matrigel with either stable MCAM expressing
transfectants, the human recombinant MCAM-Fe-fusion
profein ar their conirols. Increased numbers of capiliary
fike struciures cowld be detected in co-cultures with
MCAM expressing cells and as well in the presence of
the MCAM-Fe-fusion protein. These studies show that
MCAM expressing cells can enhance angiogenesis
and the MCAM extracellular domain fiself is sufficient
o act as an angiogenic inducer. MCAM-expression
af melanoma cells may therefore contribute o tumor
progression not soley through adhesive interactions but
alse by promoting fumor angiogenesis,

Identification of new markers expressed by
tumor endothelial cells

C. Ghifardi’, G. Chioring’, R Giavazzi' and MR Bani’,
'Laboratory of Biolegy and Treatment of Metastasis,
Mario Negri Instinute for Pharmacological Research,
Berpamo, ltaly; ‘Bisinformatics Pharmacogenomics
Laboratory, Fondo Edo Tempia, Biella, (taly

Anglogenesis and the maintenance of the bood vessel
Sfunctions are complex processes that rely on the coor
dination of many different activities in several cell types
such as cancer and stromal cells, including endothelium
and pericytes. Increasing number of evidence suggested
that tumor vasculature, subjected o continuous stinmila-
tion fiom the surrounding microenvironment, expresses
unigue markers that distingwish it from normal vascu-
fature, Cur efforts have been aimed ar the molecular
characlerization of mmor associated endothelial cells
and the identificarion of movel markers.

Endothefial cells (EC) were isolated from tumor and
normal fissue specimens and gene expression praofiles
analvzed by a high-throughput technigue (Affvme-
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trix GeneChip® Human Genome UBSA Arrays).
Microarray results sustained the endothelial origin
of the cells, as shown by the robust expression of as
mrany as 41 pranscripts defined “npical endothelial
by way of SOURCE batch search). Remarkably,
results indicared thar EC isolared from carcinoma
specimens preseni characteristic franscriptomic
Seatures with respect fo normal tissue devived EC.
Specifically, one hundred fiftv-nine genes, invalved
in a variety of biofogical functions including marrix
degradation and remodeling, prolifevation and dif-
ferentiation, cell-cell and cefl-matrix interaction,
were more expressed by tumour derived-EC. Along
with molecules known to be expressed on tumor en-
dothelium, we have idenitified transcripts that might
represent novel markers, Real Time RI-PCR analyses
confirmed the higher expression of selected genes
in newly purified temor derived EC with respect to
normal tissue EC, Tissue distribution studies showed
a restricred expression, limited to a subset of aduwlt
and feral mormal tissuwes. Further investigation esia-
Blished that they could be expressed at different levels
by stromal cells such as smooih muscle cells and
Sfibrablasis, in addition to EC. Initial in situ fivbridi-
zation studies are revealing that their expression is
localized on Mood vessel walls in neoplastic rissue
SOECTIENS.

Future investigations will be reguired 1o clarify the
reles of these molecules in tumor progression and va-
scularization.

Partially supported by the 6h EL Framework Program-
me for Research and Technological Development (FP6)
LSHC-CFR2003-503233

Stromal-derived sparc regulates tumor mi-
croenvironment toward metastasis.

Sabina Sangaletii, Mariella Parenza, Barbara Valza-
sina, Clandia Chiodoni and Maria P Colombo, [mmu-
notherapy and Gene Therapy Unit, Istitute Nazionale
Tumord, Milan, ftalv.
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Neormal tissue architecturve and microenvironment chan-

ge along tumor transformation. Extracellular matrix

proteing take part to the complex interaction between

the tumar and its stroma. Several gene profiling analysis

paint fo SPARC ax major indicator of prognosis and
resistance to therapy. It remains wnclear whether SPARC
produced by rumor cells and stromal cell is reguiared
in different way and has different functions. Recently
we frave demonstrated that only SPARC provided by
host lenkocytes determines the assembly and function

of wmor-associated stroma through the organization of
collagen type TV We have now evidence that SPARC pro-

duced by stromal cells is necessary for their interactions
with tumar cells toward in vive lung metastases of 4T

mramtrrary cavclivonid. 4T1 cells infected inta BALB/c but
not in SPARC KO mice produce lung metastases despite

the prinvary tumaor grow without difference. Since 4T/

celiy produce SPARC directly, we hypothesized that the
absence of SPARC from tumor infiltrating stromal cells
fmostly macrophages and fibroblusts). hampers the
metasiatic process. To prove such hypothesizs we have
infected 4TI cells in chimeric mice expressing or nof
SPARC in donor bone-marrow (BM), Chimeric mice
expressing SPARC only in BM-derived cefls fwi> KOJ
show mumber of metastatic colonies of comtrol chime-
rax {wr = wi), whereas chimeric mice lacking SPARC
in thetr BM- derived cells (KO >wi) show a dramatic
decrease in number af lung colonies. Thus hase- rather
than rumor-produced SPARC is needed in the metasiatic
process  he fivporhesis we are testing is rhat stromal
SPARC favor 4T1 cell migration most likely through the
imduction of an intermediate state of adhesion, which is
compatthle with cell migration. To this end SPARC may
imteract with B and 5 inregrin and competing with
their normal substrates. 4T1 cell adhere to collagen
tvpe L and vitronectin through a2@ and ol integrins
respectively. Since in SPARC KO mice collagen type [
iz reduced, mmor B3 inteprin becomes necessary for
cell anchorage to subsirate. Indeed there is no rake of
4TI cells silenced for 85 integrin in SPARC KO mice.
Taken together; these results sugeest that stroma-deri-
ved SIMRC has functional role in primary fumor toke
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and invasion, regulating first collagen deposition and
then inducing loss of focal adhesion and migration, BM
[from transgenic mice carvying a suicide fusion protein
under csf-I promoter will directly prove the rofe of
macrophages as SPARC sowrce through their specific
ablation upon drug treatment,

Platelets cd40l, an environmental factor pro-
moting mammary carcinogenesis

Clandia Chiodoni’, Manuela lezzic, Cristiana Guidue-
ci', Sabina Sangaleni’, Isabella Alessandrini’, Piero
Musiani, D. Neil Granger', and Mario P Colomba', |.
Immunctherapy and Gene Therapy Unit, Department of
Experimental Onoology, Istituto Nazionale per lo Studio
¢ la Crra dei Tumori, 20033 Milan, ftaly.

2. Ce 5.1, Aging Research Center, G, D 'Annunzio Uni-
versity Foundation, Chieri, ftaly.

3. Department of Molecular and Celluwlar Physiology,
Lowisiana Srate University Health Seience Center,
Shreveport, Lowisiana 71 130-3932, US4

Inflammatory cells are part of nomor environment and
Sfunctiomally can either pronote ov imhibil fumaor growih,
While ceffs af the innate response have been involved
in such mechanisms, little is known on whether mole-
cules of the adaplive response have direct imvolvement
in tumor development. We studied whether CDR0, key
molecule for adaplive inmiine response, has amy role
in mammary carcinegenesis of BALB/NeuT ransgenic
tumor-prone mice. To this aim we transferved the HER 2/
new oncogene info CO40-null background o obiain the
COF0-KOYNenwT sirain,

Unexpectedly, CDI0-KO/NenT mice showed delayed
rumor onset and reduced tumor multiplicity. Bone
marrow (BM) transplantation experiments excluded a
rafe of CIMO expressed by BM-derived immune cells
in the reduced tumaorigenicity observed. Rather, CDH0
expressed by host-derived cells, most likely tumor-
associated endothelial cells, seems to be critical for
CDE0- KO NeuT milder phenotvpe, Accordingly, BALB/
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NeuT tumors are characlerized by large vessels, well

organized around the tumor lobular structures, while

riny numerous vessels with scarce extracellular matrix,

are dispersed in the parenchvma of poorly arganized
CDO-RKONenT tunors.

Amaong the possible sources of CD40L, activated pla-

felets imtevact and activare endothelial cells, and may
participate to fumor growth by coniributing to the

metastatic process and regulating tumor cell invasion

and angiogencsis,

Their finding within tumor vessels prompted the idea of
treating BALENeuT and COI0-KO¢NeuT mice chroni-

cally with the anri-plarelet drug clopidogrel, known to
inhibit platelet CDA0L expression. Treatment of BALB/
NeuT mice reduced their fumor growth fo a level simi-

lar to CDH0-deficient mice, whereas CDH0-KO¥NeuT
treated and wnireated mice do not differ significantiy

Jrom each ather, indicating that activated platelets are

likely the source of CLMN. in this model,

Cher results point to a role of CO4CCDE0L in the angio-

genic process associated to mammary carcinagenesis of
BALBNeuT mice and highfight CD40VCDH0L interac-

fion as an additional mechanisms thar plarelets wrilize

fo promote ftumor nec-angiogenesis, sustaining the

hvpathesis of using anti-coagulants in cancer therapy io

prevent platelets interaction with fumor vasculature.

Tumour cell dependent effect of nami-a on
cell malignant behaviour

L.Brescacin®™, A Bergamo’, and G. Sava >, "Dept. of
Pharmacology, Tossicology and Intensive Care, Univer-
sty of Padua; *Callerio Foundation Onlus, v, F leming
22/31, Trieste 34127, Naly: e-mail-lawra brescacinia
unipd.it; ‘Depi. of Biomedical Sciences, University of
Trieste.

The progression of a benign tumowr into a metasiatic
phenrotype is the major cause of poor clinfcal ouicome
in cancer patienis. Metastasis formation is a highly com-
plex multistep process: umour cells must modulare their
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adhesion ability, degrade the surrounding extracellular
mairix (ECM), migrate and proliferate to a secondary
site, NAMI-A is a ruthenivm compound endowed with a
peciliar anti-metastatic activity in vivo and it is devoid
of cytataxic effects on primary umour: To study NAMI-A
selectivity towards metastatic tumour cells, three celf
limex with diffevenr metastatic and mmaorvigenic abiling
are used: HBL-100, a non tumorigenic mammary epi-
thelial cell line, MCF-T poarly-invasive breast cancer
cell line and MDA-MB-231 a highly-invagsive bregst
cancer cell line, in which a pro-invasive cyiokine,
TGF-f. induces epithelial to mesenchymal transdif-
Serentiation. In vitro experiments that could nime the
steps of metastaiic process are dene: for adhesion and
resistance fo detachment assay, a number of ECM sub-
strates are used, To evaluate cell motility, migration and
imvagion assavs are done, Morphological cell changes
are detected by immunofluorescence: cells are stained
with Alexa Fluor-488 conjugated phalloidin ro detect
actin filaments and with ani-paxillin antibody to detect
focal adhesion complexes and then they are observed
at confocal microscope. To evaluate gelatinase aciivity.
zymography of cell supernatanis is performed, RhoAd
activity are measured by the affinity-precipitation assay
on the basis of the specific intevaction of activated Rhod
with Rhotekin: protein expression and activation stalus
are detected by electrophoresis and western blot rech-
nigues. NAMI-A interferes with every step of metasiasis
Jormation: it increases adhesion force of tumour cells
ter the growth substrates; it interferes with tumour cell
adhesion o several substrates and to endothelial cells;
NAMI-A reduces significantly cell invasion and migra-
tion, abalishing TGF-1 pro-imvasive effect. NAMI-Ax
anti-migratory effect is stronger in haptotaxis than in
chemataxis, suggesting that NAMI-A activity involves
fumorr cell contacts with molecules of extracellular ma-
prix: and finally it inhibits gelatingse production, withous
affecting TGF-F1 pro-gelatinplvtic effect, suggesting
that NAMI-A s anti-metastatic effect is unrelated fo
TGF-f machinery modulation. These effects are stromger
an highly-invasive fumeonr cells than on poorly-invasive
mmour cells or on not tumourigenic cells, On the basis

af recent data describing NAMI-A-induced §1-integrin
activarion associared to actin remodelling, we also ana-
tysed the status of an important downsiream molecule,
Rhod, on the metastatic cells MDA-MB-231, NAMI-A
increases Rhod activation on cells still adhered 1o the
subsirate, followed by the increase of actin pohymeriza-
tion and by a significant modulation of cell morpholagy:
Instead NAMI-A decreases Rhod activation on cells in
suspension. These date suggest that probably NAMI-A
has o differential activity on activated or inactivated
integring, leading to cell adhesion imhibition, when cells
are in circulation, or blocking their movement if they
are afready aftached to the subsirate.,

Wark contributed by Fondazione CRTrieste and by PRIN
200405978_002 “CD44 dependent modulation of can-

cer invasion and metastasis by metal complexes ™,

Nemosis: a novel type of fibroblast activation
in inflammation and cancer

Amiei Vaheri, Jozefl Bizik, Reinhard Fassler®, Esko
Kankuri, Anna Kardsson, Michael Leiss®, Ari Risiimiki,
Pertteli Salmenpera, Vappu Sivén, and Seifchiro Taka-
freshi®, Haoriman Instinete and Institwie Biomedicine,
University of Helsinki, Finland: *Department of Mo-
fecadar Medicine, Max Planck Institie for Biochemisiry,
Germany.

We have shown that elustering of fibroblasts induces
a massive proinflammatory, proteolytic (plasminogen
activation, MMP-1, MMP-10, MTI-MMP) and groweh
Jactor response. This novel rvpe of ilroblast activation,
designated nemosiz, which terminares in programmed
necrosis, can be induced by tumor cell-derived soluble
mediators promoting fibroblast clustering. A hallmark
of this cell activation is the induction of cyeloaxyee-
nase-2 expression (60-fold compared to monolavers),
frequently associated with inflammation and tumor
progression. Several chemokines (e.g. 1L-8, MIP-
Talpha, RANTES) are massively induced promoring
levwkocvte migration. Nemotic fibroblasts produced
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large amounts of HGESE (= 200-feld) promoting
ouwfgrowth and invasiveness info collagen lattice of
tumor cells provided o-Mer is properly processed and
phosphorylated, Using gene silencing (conditionally
knocked-out fibronectin-~ and RGIVRG E-mutared cell
lines and siRNA) and function-tlocking antibodies we
find that nemosis iy inftiqted by interaction of cellular
fibronectin with iis integrin receptors alpha-5 and
=¥ in conjunction with betal subunits. Genome-wide
microarrays showed nemosis signaling fo induce a
specific gene expression fingerprint fe.g. = 100-fold
induction of 30 genes). We can modulate nemosis/HGF
production by eg. COX-2 inhibitors, We intend 1o use
nemaotic ilroblasts therapewtically fo promate fissue
repalr processes and fo use “anfi-memoiic factors ",
which we have detected, to control tumor progression
and unwanted inflammation. - Supported by grants
Sfrom Finnisk Cancer Socteties, Academy of Finland
and Magnus Ehrnrooth Foundation.
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ALKS promotes tumor angiogenesis by up-
regulating matrix metalloproteinase-9 in
tumor celis

Andref Bakin, Alfiva Safina, Arup Bhattacharva, Joseph
Spermyvak, Richard Mazwrchuck, Roswell Park Cancer
Institure, Buffalo, NY 14263
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Spreading of cancer fo distant sites (metastasis) is the
main cause of mortality of cancer patients. Prevention of
development and trearment af metastatic cancers renurin
impartani tasks for breast cancer medicine, Metastasis
iy a complex process fnvolving fumor invasion, fumaor
angiogenesis and cell survival ar distant sives. Transfor-
ming growth factor beta | (TGF-81) iz a potent tumor
suppressor but, paradoxically, in advanced cancers
TGF-B1 enhances growth and metastasis. Given a dual
funciion of TGF-B1 in cancer progressian, the develap-
ment of therapies targeting TGF-f reguires tdentification
af specific TGF-8 pathway campaonents thar contribute to
development of metastases. This study investigated the
role of TGF-fi ype | recepior, ALKS, and three mitogen-
activated provein kinases (MAPK) stenaling cascades
{INK, p38 MAPK, and ERK1/2) in metastasis using
arthotopic xenografts of breast cancer MDA-MB-231
cells in SCID mice. We found that disruption of awiocrine
TGF-R-ALKS TPRI signaling in carcinoma cells signi-
ficantly reduced tumor angiogenesis in both orthotopic
and subcutaneous (sc) xenografi models. Expression
af deninant-negative ALKS (DN-ALKS) Blocked up-
regwlation af mairix metalloproteinase MMP-9/gela-
timase-B by TGF-81 signaling, Suppression of MMP-9
Iy RNA interference (RNAQ) reduced tumor imvasion
and delaved tumor growth. Importantly, RNAi-MMP-9
reduced tmor neeovascilature and increased humor cell
death. The amalysis of the TGF-8 signaling cascades
showed that induction af MMP-9 requires MEK-ERK
It not Smad, JNK or p38 MAPK. Dominani-negative
MEK blocked and constinutively active MEK | enhanced
expression of MMP-9, whereas Mockade of p3BMAPE
by inhibitors, DN-p38alpha, or RNAi-p3Salpha had
no effect. Together, these findings suggested that the
TGF-f-ALKS-MAPK-MMP-% pathway promotes fumor
angiogenesis by enhancing recruitment of vascular cells
fendothelial cells, pericyres, myvofibroblasts) from stro-
mal compariments. To test this hypothesis, tumor cells
were placed subcutaneously alone or in combination
with non-fumorigenic stromal cells. The analysis showed
that the presence of stromal cells restared tumor growih
and wmor angiogenesis in the DN-ALKS xenografis to
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the levels of conirol xenografis. MRI studies of tumor
renografis confirmed improved blood flow in fumors
containing stromal cells,

Collectively, these findings demonsivate that the TGF-
Bl-ALKS-MAPK-MMP-9 pathway in carcinoma cells
promodes fumor growth and melastasis by enhancing
tumor angiogenesis via recruitment of vasculatre-
Sforming cells from stromal compariments,

The study was supported by PHS grant RO CA93263
and USAMRMC grant DAMDI7-02-01-0602 (1o
A KR

Cytoskeleton stability affects leukaemia cell
migration via FLT-1, invelving RhoA and Rac1
activation and lipid raft/caveolae formation.

Casalou, C.. Fragoso, R. and Dias, 5., Angiogenesis
Lab., CIPM/Portuguese fnstitute of Oncology (1PO),
Lishon, Gulbenkian Instineto of Science, Oeiras, Por-
fagal,

VEGF binds fo twrosine kinase receptors FLT-I and
FLE/KDR, regulating the survival, proliferation and
migration of distinct cell types, such as endothelium
and also leukemia cells. We have previously demon-
strated erwcial roles exerted by FLEK/KDR in acute
myveloid lewkemia, where its Blockage affects leukemia
survival and proliferation (Constanting, 8. and Dias,
5., 2004, 103; 3883-3889). In the present study we
Jocused on FLT-1 function and started 1o study the
mofecular mechanisms whereby it modulares leukemia
cell migration in response to VEGF/PIGF stimulation.
We firsr obhserved the formation af cellular protrusions
on AMLALL cells after PIGF/VEGE stimulation, with
evidence for polimerized actin and FLT-1 co-localiza-
ftion fas axsesved by phalloidin immuno-staining and
confocal micrescopy). Cvioskeleton destabilization by
taxel and cytochalasin DY both represses AML migration
and affects FLT-I distribution ar cellular membrane.
fn vitro studies showed that FLT T interacts both with
factin and B-tubulin, structural components of AML

cvtaskeleton and with the molecular chapevone Hspt™),
Afterwards we investigated the mechanisms whereby
FLEI and actin co-localize af cell pronisions, after
ligand stimulation. By Western blot analvsis we obser-
ved that PIGF stimulation increases the protein level
of Rhod and Rac=1 GTPases and the protein level af
caveolin-1, the major component of cavealae vesicles.
Next we used nystatin, an agent that impairs lipid raft
Sformation and the formarion of cholesterol/sphingolipid
membrane domaing and in these conditions lenbentia
cell migration is Mocked (Fragoso, el af, 20006, BLOOD,
107, 1608-1616) with concomitant decrease in FLT-]
co-focalization with actin filaments. Also, FLT-1 co-
precipitates with Caveolin-1. This in vitro associalion
iz decreased when microtubules and aciin filaments are
disturbed and alzo by cell treatment with nystatin. These
results demonsirate that in lenbaemia cells FLT- and
Cav-1 form a complex. Taken together, we hypothesize
that FLT-I localization in lipid-rafi‘cavealae membrane
domains alfows irs interaction with actin filaments and
downstream effectors resulting in cell migration.

Melanoma progression and microenviron-
ment influence

Mauaria Scatolini®, Maurizia Mello Grand®, Francesca
Guana®, Francesco Acquadro®, Tiziana Venesio™, Mau-
o Risio®™ and CGiovanna Chiorine®, *Cancer Genontics
Lab, Fondo Edo Tempia - Biella- Italy, Unit of Pathology
IRCC - Candiolo (TO)- ftaly

Malignant cutaneous melanoma is a very aggressive
farm of skin cancer. {1 generates in melanocvies, cells
derived from the neural crest, that make the skin pigment
called mefanin. Although melanoma aecounts for only
about #% of all skin cancer cases, it causes most skin
cancer-related deaihs,

Braf gene is involved in two thinds of malignant mela-
noma cases and it is a molecular element of the MAPK
pathway. Activating mutations of Braf have been cha-
racterized in melanoma and in other cancers. V399E
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fexan {5} is the most freguent alferation; this mutation
mintes the necessary event of phospharilation for the ac-
tivation of Braf determining its constitutive activation,
fn our study we analyzed 55 biopsies from common nevi
fn= 224, primary radial growth phase malignant mela-
noma fn = I5), primary vertical growth plhase malignant
melanoma (n= 13} and melanoma merastasis (n= 5).
Global gene expression profiling of the tissues was per-
Jormed using whole genome oligo- microarrays with a
dyve-swap duplication scheme; moreover, some samples
were also seguenced fo look for BRAF mutations.
Tumor microenviromment is an important factor for cancer
development. fnfact Braf mutations can have different effect
ot cells behaviour in a rifcroeivironmeni-depend el way.
We analvzed the pene expression profiling of BRAF mutared
samples at different melanoma progression stages, in order
to find any alternative activated way in mutated samples
deriving from different site/microenvironment.
We also looked specific class signatures and found that
melanoma metastasis clearly show a distinct expression
patiern, fvpical of an anchor-independent growth both
at local and distant sites.

Tumor-stromal cell interaction regulates CSF-
1-mediated colon cancer progression

Sevedhossein Aharinejad, Karin Zins, Patrick Paulus,
Romana Schaefer, Trevar Lucas, Dietmar Abraham,
Laboratory for Cardicvascular Research, Center af Ana-
tomy and Cell Biology, Medical University of Vienna,
A=T1090 Fienna, Austria

fn many solid umeor tvpes, macrophages are recruited
through the local expression of chemoattractants such
as colony stimulating factor 1 (CSF-1). CSF-1 is pro-
duced by a variety of cells and represents the primary
regulator af tissue macrophage production mediaied
through interaction with the C5F-1R receptor which is
the product of the c-fms proto-oncoprotein. fmportan-
iy, over-expression of CSF-1 is correlated with poor
prognosis in a variety of hmors,

We have previously shown that inhibition af host CSF- |
in liman embryonic, colon and breast cancer xenografts
in mice suppresses fumor growth and increases survival,
Associated with this suppression, we have observed
decreased tumor vascularity, reduced expression of
angiogenic factors and metalloproteinases (MMPs) and
decreased macrophage recruitment fo fumors. These
resulis, in combination with the recently recognized role
of macrophages s vascular endothelial growth factor
(VEGF) secreting cells, suggest that cancer eells can
produce cytokines that upregulate host CSF-1 leading to
macrophage recrizitment and macrophage madification
of the ECM foctlitating both angiogenesis and numor
development,

The mechanizsms by which colon cancer celfs upregulate
CSF-I produced by macrophages that results in the
promotion of umar progression are naf clearly under-
stood, This study addressed this [ssue by exploring the
interplay berween CSF- [ -negarive SW620 colon cancer
cell derived cytokines on cellular proliferation, migra-
fion and gene expression regulation in vitro and in an
established colon cancer xenograft model.

Profifing of numor cell cviokine expression fn SW620
tumar xenografis in nude mice showed increasing hii-
man tutmor necrosis factor-a (TNF-a) mRNA expression
with fumor growth, Treatment of macrophages with
small imterfering (si)RNAs divected apainst TNF-a or
with TNF-a-deplered conditioned medium of SW620
cells suppressed mouse macrophage proliferation and
migration as well as the expression of CSF-1, VEGF-
A and MMP-2. Consistent with these results, human
TNF-a gene silencing decreased mouse macrophage
TNF-a, CSF-1, MMP-2 and VEGF-A mRNA expression
in macrophages co-cultured with human cancer cells.
e addition, siIRNA inhibition of human TNF- or mou-
se CSF-1 expression reduced memor growth in SWa20
tumar xenografts in mice, These resulrs sugeest thar
coldan cancer cell-derived TNF - stimudates TNF - and
CSF-1 production by macrophages and that CSF-1 in
turn, induces macrophage VEGF-A and MMP-2 in an
avitocrine manner. The data suggest thar the proinflam-
matory cytokine TNF-a is linked to tumor progression
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by acting as an autocrine growth factor for colon cancer
cells arnd by upregulation of CSF-1-dependent gene ex-
pression in macrophages in a paracrine manner. Thus,
interrupiing fumor cell-macrophage communicartion by
targeting TNF-a may provide an alternative therapeutic
approach for the ireatment of colon cancer.

Extracellular matrix molecules and their receptors
undergo cell- and type-specific turnover during
bone marrow recovery following irradiation: rele-
vance for organ homeostasis and in malignancy.

AS. Cachago and 5. Dias, Angiogenesis Labaratory

af Centro de Imvestipagdo de Patobiologia molecular

(CIPM), Instituto Portugués de Oncologia de Francisco

Coemtid (TPOFG) de Lishoa, R. Praf. Lima Basto, 1099-
23 Lisbon, Porfugal

Extracellular matrix (ECM) molecules are expressed
and accumulate following particular environmental
andlor genetic developmental/physiological programs,
and thus their presence within a certain tissue/organ is
certainfy essemtial for tissue integrity and, wlimarely,
organ function in normalcy and in disease. With the
aim of determine the role of ECM maoleciles in bome
marrow (BM) homeostasis, we submited mice to a sub-
lethal dose of irvadiation (300 rad), in order o promote
cell turnover and BM recovery. Then, we analvzed the
ECM and integrins expression patierns by imunofiuo-
reseence staining, REEPCR and RO-PCR, during BM
recavery (3, 5, I, 15 and 30 davs post-irradiation).
fn non-irradiated BM (contral), lamining and collagen
TV are present in basement membranes around blood
vessel and adipocytes, while fibronectin is present all
over the iissue, probably associated with stromal cells.
Although the number of BM cells decreases drastically
i the first davs following irradiation (3-10 days), ECM
molecules are still present. Fibronectin seems to fill the
mow empiy spaces and exhibilts o strong association with
megakarvocytes. A less intense staining is observed
Sfor collagen [V ar day 5, probably due to blood vessel
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reconstruction. 8y RI-PCR we confirmed that all the
ECM maolecules analysed and several of their integrin
receplors a3, ad, af and al-containing integrins) are
alse present during BM recovery ar the mBNA level,

However, RO-PCR demonstrated that several of these

molecules flike fibronectin, ad and a3 integrin chains)

tindergo guantitative variations during BM turnover,

indicating that ECM-BM cells interactions are im-

partant jor the regulation of this process. Moreover,

after cell isolation of non-irradiated BM extracts, we
cenclude thal, differently from previously thought, nor
anly stromal cells produce ECM molecules, bur also

the hemaropaietic cefls. In fact, stromal cells seem to
produce anly fibronectin, Also interestingly, endothe-

liad precursor cells seem to produce small amounts of
famining and collagen 1V, ECM molecules that will be
part of the basement membrane around manwe bood
vessels. Our dara indicate that in the BM microenvi-
romment ECM molecules undergo a slow turnover, sug-
gesiing that following irradiation the remaining cells
(megakaryocytes, stem cells) maintain tissue integrity.

Our ongoing studies are focusing on the manipulation
af ECM molecules on a cell-specific basis and the net
impartance of ECM production in BM recovery and for
lewkemia engraftment.

Characterization of Extracellular Matrix Com-
position in Breast Carcinoma

Anna Bergamaschi’™, Elda Tagliabue, Serlie Therese',
Sylvie Ménard®, and Anne-Lise Borresen-Dale’, 1 De-
pariment of Genetics, fnstiture for Cancer Research,
Rikshospitalet-Radivmtiospitalet Medical center Oslo,
(1310 Oslo, Norway: 2Depariment of Experimenial On-
cology National Cancer Instituee Milan, Italy, 3 Medical
Sacuity University of Osla, Narway

Backerotnd:

A different view of the tumor as a functional tissue inter-
cannecied with the microenvironment has been described
(1) Numerous recent reports have indicated that growth
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and progression of breast cancer cells as well as other -
motr cells, depends not only on their malignant poreniial,

hut alse on sivoma components present in the surounding
microenvironment (2). Recent gene expression prafiling
studies on hreast cancer showed that mofecular classifi-

cation of umours based on the gene expression patterns
can identify clinically different subtypes of cancer with

different prognosis or disease outcome. (3-4). Since
tumours are functional tissues which are dynamically
interconnected with the microenvironment molecular
profifing of both stroma and tumor cells will give more
infowmation of the rmor phenotype,

Matertal and Methods:

Immpnimohistochemical staining was carvied our for se-

veral extracellular marrix component (ECM) molecules
like filwonectin, fibulinl, and laminin in a cohort of
29 formalin-fived, paraffin-embedded primary breast
tumaurs, Furthermore, evaluation of haematoxylin
and eosin (H&E) sections was performed fo classify
the surrounding stroma in categories of loose, dense
or mived, respectively.

Gene expression analvses of the fresh frozen and grossly
dissecied breast tumors from the same patienis were
performed using 22K 60-mer Human 1A Oligonueleotide
(G41104) provided by Agilent Technology: An ECM gene
list of 282 unique ECM related genes was created by que-

rying the Agilent web site for specific keywords, and used
to interrogate the breast cancer transcriptional profiles.

Resulis:

We defined a set of 282 ECM related genes whose ex-
pression separated the tumenrs in three main groups. We
compared the ECM groups, defined by gene expression
prifile ta the IHC staining results and to stroma cale-

gortes, Significant corvelation between stroma fumor
rvpes and ECM gene expression profile was retrieved.

Using these 3 groups as vartables in a muliiclass SAM
analyses we were able to enrich for genes that signifi-
cantly classified the samples.

Tor validate the enriched ECM geneset of 2235 genes
identified by SAM, able to distinguish the 29 tumors
imta 3 subclasses and to correlate the groups fo clinical
outcome we refrieved these genes in an independent
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new daraset of 77 samples, from patients who received
adfuvani therapy treatment and where long term follow
up information was available, The new analysis allowed
us to identify the same three clusters, indicating the
rabustness of the ECM classification. Survival analyses
showed significantly different ourcomes for the patients
belonging to the three ECM groups. Patienis belonging
to ECM 1 cluster, presenting a dense-tvpe af stroma and
na over expression of collagen types, laminin chains, and
matrix-associated proteins, showed the worst oulcome.
Samples were also classified based on breast cancer
subrypes published by Serlie et al using a select list of
534 penes, known to discrimingte tumours into distinet
subclazses with clinical implication. fn our shudy, Baazal-
fike tumours showed a strong propensity te cluster o
ECM groupl in both datasers, while the other subtypes
were clustering across the three ECM groups.
Ceonclusion:

Gene expression profile of breast carcinomas allows
the identification af 3 suhgroups of tumors according
fo the ECM-associated gene expression. We show that
both overall survival and distant metastasis-free survi-
val are moarkedly diminished in patients whose rumors
expressed a specific partern of ECM signature. These
[findings provide new infarmation on breast carcinoma
biclogy and new parameters that may have an impact
in prognosis and prediction to therapy response, arising
the hvpothesis that clinical owcome s strongly related
to the siroma characteristic.

Tumeor Endothelial Marker 8 (TEM8) Gene Ex-
pression in Proangiogenic and Cell Migratory
Programs

Franco Maria Venanzi, ' Federica Gabriefli, ' Angefa
Riceobon, - Massimiliano Peteini,® Lawra Fiommenghi,”
Monica Stefanelli” Lauwra Ridolfi,” Ruggero Ridolfi, -,
Marta Cesca,’ Antonio Concerti ', | Department of Bio-
logy MCA, University of Camerino; I Department of
Medical Oncology, Morgagni-Pierantoni Hospital, Forli;
2 Istituto Oneologico Romapnolo-IRST, Forll, fraly
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Tumaor endothelial marker 8 (TEMS) gene was un-
covered as a pene selectively up regulated fn tumor
versus normal blood vessels, and fts product iden-
tified as a putative endothelial integrin. However,
comparison of tissues-specific TEMS expression
profiles from general daotabase and bloinformatics
analvsis, suggest that TEME gene could be actively
transcribed by different cell types involved in extra
cellwlar matriv-remodeling and migration processes,
as those observed in inflammatory reactions and
THHtOF progression,

Tumaor cell migration and metastases share many si-
milarities with leukocvie trafficking, which is critically
regulated by chemokines / chemockine receplors inte-
ractions in a co-ordinate fashion with cell-surface infe-
grins, Heve we report that highly metastaric (CXCR4+)
MDA-MB-231 breast cancer cells, which release potent
pro=inflammatory and angiogenic medialors such ax
Prostaplandin £2 (PEG2) and vascular endothelial
growih factor (VEGF), accumulate high levels of
TEMSE tvanscripts fas judged by Quantitative Real-
Time PCR and Northern Motiing analvsis). Likewise,
we fird that migratory (CCR7+) and proangiogenic
(VEGF-releasing) monocyte-derived dentritic cells
(MaDCs) matured in the presence of PGE2, markedly
enhanced TEMS expression, Neither VEGF production
nar accumulation of TEME transeripis was observed
in nonmetastaric ZR 75-1 breast cancer cell or in ho
migratory (CCRT-} MeDCs matured with Paly-1: C.
We speculate that TEM8 may have a role in cellular
mechanisms thal foster tumaor inflammatory angioge-
nesis and rimor metasiases.

Morepinephrine differentially regulates the
extravasation of neutrophil granulocytes and
tumor cells as analyzed in vitro under flow
conditions

Carina Strefl, Frank Entschladen, Bernd Niggemann,
Kurr 5. Zanker, Kerstin Lang. Institure for fmnmmaology,
Witten/Herdecke University, Witten, Germary.

Extravasation of leukocytes is an tmportant phy-
stological process during the immune response of
an organism for the defense of pathogens. On the
pathological side, extravasation of umor cells is
a crucial step during the haematogenic metasiasis
Sormation. Therefore it is essential to understand the
precise mechanisms by which leukocyies and mimor
cells adhere and penetrate the endothelial cells 1o he
able to prevent tumor merastasis withowt hindering
normal immune function, We have shown previowsly
that various netrotmansmitters such as novepinephrine
are strong regulaters for the migration of tumar cells
and leukocyies. In this work, we have investigated the
influence of norepinephrine on the extravasation of
different tumaor cell lines and neutrophil granulocyres
through human pulmonary arterial endothelial cells.,
Therefore we have developed a stable and sensitive in
vitro extravasation assay, which enables studies under
physiological flow-conditions. In this assay a suspen-
sion of wmor cells or granulocytes was applied with
a constant physiological shear rate under conditions
af laminar flow over a pre-activated endothelial cell
monalaver: Subsequendy, the adhesion process was
recorded by live videomicroscopy for 30 minutes, For
analvsis, the number of adherent and rolling cells as
well as the rofling velocity was determined. In this
extravasation assay, the adhesion of neutrophil gra-
mulacytes was significantly increased after stimulation
with fMLFP Addirienal treatment of these cells with
norepinephrine decreased the number of adherent
cells by 20, In contrasi, stimulation of e.g. MDA
MB435 breast carcinoma cells with norepinephiine
resulted in a fourfold increase of cells adhering fo
the endathelial monelayer. Imerestingly, the observed
effects of norepinephrine could be completely inhibited
by treatment of the cells with the beta-adenoreceptor
blocker propanol. Comparing these resulls with our
data from in vitro migration assays, we have observed
that nerepinephrine acts in a cell tvpe specific manner
with distinct effects an the migratory behaviour af the
cells and their interaction with the endothelial cells.
Whereas in newtrophils norepinephrine decreased
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both the migration and the number of adherent cells,
in tumor cells the norepinephrine-induced migratory
phenonipe was noi necessarily coupled to the develop-
ment of an exiravasive phenotype and vice versa.
This work was supported by the Fritz Bender Founda-
fion, Mumich, Germany.

Evasion of tumor-derived endothelial cells
(tec) from the antiangiogenic activity of the
interferon-inducible gene ifi16.

Zammetti C. 1, Gugliesi EI, Sponza 5.1, Mondint M.2,
Bussolati 8.3, Camussi (.3, Pfeffer Uld, Alhini A, 4,
Gariglio M.2 and Landolfo 51, | Deps. af Public Health
and Microbiolegy, Medical School of Turin, Turin, Italy,
2 Depr. aft Clinical and Expevimental Medicine, Uni-
versity of Eastern Pledmeont, Novara, Italy, 3 Dept, of
Internal Medicine and Research Center for Experimen-
tal Medicine, University of Turin, Turin, ftaly, & National
Cancer Research Institute, Genova, Ttaly.

The human tneerferon (1FN)-inducible gene IF116 is
an member of the HIN-200 gene family, implicated
in the regulation of cell profiferation, angiogenests,
and modulation of the immune response by [FNs.
Immunohistochemical analysis revealed that [F116 is
highly expressed in endathelial cells and squamous
stratified epithelia, in addition fo hematopoietic
tizsues, We demonstrated that overexpression of the
[F118 protein in human umbilical vein endothelial
cells (HUVEC) by an adenoviral-derived vector (Adl-
[FI16) suppressed tube morphogenesis in vitro, cell
cyele progression and cell growth due fo induction of
apaptosis. These activities appear to be mediated by
interaction of IFI16 with both p53 and NF-kappaB
complexes, as demonsirated by transfection and co-
precipitation experiments. Based on this premise, the
aim of this study was to assess the capability of IF116
to suppress angiogenesis of tumar-derived endothelial
cells (TEC) compared to HUVEC. To this purpose,
TEC lines derived from highly-vascularized human

renal carcinoma (Eck2$, Eck28), head/meck solid tu-
mar (HING, and breast cell carcinoma (BTEC), have
been emploved. These cells, which are characrerized
by a constant expression of endothelial activation and
angiogenesis, showed enhanced survival and angio-
genic properiies both in vitro and in vivo experiment.
To verify whether IFI1G exerted fts antiangiogenic
activity in TEC as well, both HUVEC and TEC were
infected with AdV-IFI 16 and assessed for cell growth,
cell-cyele progression, tube morphogenesis and sen-
sitivity to apoptosis. The results obtained showed
thar TEC, upon [FI16 overexpression, maintained
their capability to profiferate, genevate capillary-
fike structures when plated on Matrigel, progress
inte the cell cycle and escape apoptosis. Activarion
of caspase-2 and -3 by IFI16 is indeed suppressed
in TEC lines compared to HUVEC. Altogether, these
results demonstrate that TEC become resistant to the
antiangiogenic activity of the IFi16 gene and offer
new insights into the strategies adopted by tumors to
excape [FN antiangiogenic activity.

Responsiveness to breast carcinoma therapy
and the extracellular matrix protein fibulin-1.

SM. Pupa, 8. Giuffre’, E Castiglioni, L. Bertola, [,
Bongarzone, B Baldassari, B. Mortarini, A. Anichini, 8.
Ménard and E. Tagliabue. Dept. of Experimental Onco-
fogy, Istituto Nazionale Tumeori, 20133 Milane, Italy.

T gain insight into the biological role of the exira-
cellular matrix (ECM) associated fibulin-1 (fhin-1)
protein in response (o chemotherapy, we investigated
its expression and functional behaviowr both in vitro
and in vivo models, We firstly found by RI-PCR, FACS
and ELISA analyses that fbin-1 was up-modulated
in several human breast cancer cell lines and their
corresponding culture supernalanls upon freatment
with IC, doses of doxerubicin (DXR) for 72 hours.
fn keeping, xenotransplants from the human breast
cancer cell line MDA-MB-361 grown in athymic
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mice treated once with DXR showed higher fhin-1
transcript and protein fevels compared to those found
in tumors arisen in unireated mice and mass spectro-
metry confirmed that it was exclusively af human
origin, To evaluate the direct involvement of fbin-{
in drug susceptibility, the breast carcinoma cell line
MCF-7 was silenced for fbin=1 expression by RNAIQ
and, following ity knockdown, fhin-[-silenced tumor
cells displaved a ten-fold increase in DXR-sensitivity
compared o confrols. An enlarged analysiz of the
ECM molecules imvalved in in vive drug suscepli-
hility indicated thar xenografis from DXR-treated
animals also overexpressed fibronectin and laminin-{
compared fo controls. MDA-MB-361 cells injected
in athymic mice in the presence of matrige! formed
tumors significantly {p=0.01) more DXR-resistant
compared to those arisen in mice injected without
matriged, strongly indicating that ECM exerts a pro-
tective effect on DXR-mediated eviotoxicity, Tunel
analysis af tumaor biopsies from reated and untreated
amimals demonstrated that matrigel protects tumor
cells from drug-induced apoptosis. In keeping with
these findings, a consistent number of human breast
tumor cell lines grown in vitro on matrigel and incu-
bated for 72 howrs with DXR were found significantly
profected from drug-induced apoptosis compared to
cells incubated in absence of matrigel. In addition, a
pool of MAbs directed ta fbin-1 significantly reverted
the matrigel-dependent drug resistance. Globally,
our findings strongly indicate that the ECM milieu
of breast umor, and in particular fbin-1, strongly
impacts the responsiveness of tumor cells to drugs.
{Partially supporied by AIRC).

Manipulation of the tumor-associated vasculatu-
re with TNF-based therapy is mediated by MMP.

ALR Seynhaeve. [}, Schipper, C. Fermewlen, AMM Ep-
germont, TLM ten Hagen. Department af Surgical On-
colagy, Erasmus MC-Daniel den Hoed Cancer Center,
Rotterdam, the Netherlands

Introduction:

Manipulation of endothelial cell lining in the tumor-

associated vascularure by tumor necrosis factor alpha

(TNF) results in an increased permeability of these ves-

sels. The improved permeability leads to a higher accu-

mulation of chemotherapeutic drug inside the tumor and

enhanced tumor response compared to tumors treated
without the addition of TNE We fnvestigate the potential
rofe of MMPs in these permeability changes.

Methods:

To investigate the production of MMPs and their effect

towards endothelial cells, we stimulated human umbilical
vein endothelial cells (HUVEC) with TNF interferon-gam-

ma (IFN} and peripheral Blood mononuclear cells (PBMC)

and mady observations towards MMP-9 and 2 produciion,

Tumor sections of animals rreated with or without TNF
were stained for localisation of MMP-9 and 2.

Resulis:

Endothelial cells stimulated with TNE TFN showed
a reduction in cell growth, cells began to elongate
and contact between cells was breached leading 1o
increase in permeability. Addition of PEMC even flr-

ther enhanced these effects and an increase in MMP-9

production by the endothelial cells was observed, The

active from aof MMP-2 was found in cells stimulated
with TNF with our without co-administration of IFN
ared PBMC and when MMP production was inhibited
cell death was prevemted and morpholagical changes

were not as extreme. We also found that endogenous

produced interlenkin-18 by TNF-stimulated PBMC
wis responsible for these effects. Preliminary vesults

in tumor section after TNF treatment showed some
destruction of the vessels and re-localisation of
MMP-9 positive cells around the vessels compared
to sham treated tumors, Also in areas with increased
permeability of chemotherapeutic drug, only observed
when TNF was added, an increase in MMP-9 positive
cells was found, Discussion: Manipulation of the
endothelial vessels in the mumor with the use of TNE
therehy increasing uptake of chemotherapeutic drug
is an gffective tool for tumor therapy. Endothelial cells
and PBMC stimulated with TNF produce, among other
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things, MMPs that can be responsible for the destruge-
tion of the umor-associated vasculature, leading to
shrinkage of the tumor So we conclude that in this
specific TNF-based therapy MMPs are essential for a
Food fumor response.

Epidermal growth factor receptor transacti-
vation is required for endothelin-1-induced
activation of the -catenin pathway in human
ovarian cancer cells.

Lawra Rosand, Francesca Spinella, Valeriana 0§ Ca-
stro, Srefano Masi, Marig Rita Nicotra®, Pier Giorgio
Natalif and Anna Bagnaro, Laboratory of Molecular
FPathalogy and Ultrastruciure Regina Elena Cancer
fnstitute, *Molecular Biology and Fathology Institute,
National Research Council, § Laboratory of fmmuno-
logy Regina Elena Cancer Institute, Rome, [taly;

The endothelin-1 (ET-1)/endothelin A receplor
(ETAR) autocrine pathway is overexpressed in pri-
mary and metastastic ovarian carcinoma. fn this
tumor, ET-1/ETAR contributes to cancer progression
by inducing profiferation, swrvival, necangiogenesis,
foss of intercellular communication. and invasion.
Recently, we demonstrared thar the autocrine ET-17
ETAR pathway in ovarian cancer cells induces epithe-
fial to mesenchymal transition (EMT), a key event in
cancer mefasiasis, Because ETAR-driven signaling fs
in pari mediated by epidermal groweh jactor recepior
{EGFR) ransactivation, we examined whether the
cross-communication between ETAR and EGFR was
critical to regulate the integrity and funciion af adhe-
sion complex, representing an alternative mechanism
far activating S-catenin signaling in human ovarian
cancer cells. In this study we provide evidence that,
in HEY and OVCA 423 ovarian carcinoma cells,
ET-I elicited time- and dose-dependent f-catenin
rvrasine phosphorydlation that was strongly prevenied
by both ETAR antaponists and specific small-inter-
firing RNA (siRNA) targeting ETAR, thus validating
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ETA as the recepior imvolved in these effects. Using
cell fractionation technigue we demonsivated that
increased f-calenin hrosine phosphorylation was
associated with ewtosolic and nuclear accumulation
af f-carenin. Moreover, we observed in ET- 1 -treared
cells a reduction in the phosphorylation of B-catenin
an serinefthreonine residues and high levels of both
activated Akr and phosphorviated glicogen synthase
kinase-3, undeviying that impaired degradarion af §-
catenin is al least partially imvolved in the accumula-
tion and activation of B-catenin. To test the hypothesis
thar EGFR activation vig Src mediates fJ-catenin
phosphorviation, we analyzed the phosphorviation
statwes of B-catenin induced by ET-1 in the presence
of selective inhibitors. Interestingly, the inhibitory
activities of AG 1478, a specific EGFR inhibitor, and
PP2, a specific Sre inhibitor, on ET-1-induced effects
implicated that Sre-mediated EGFR transactivation
occwrred downstream of ET-I/ETAR activation to
induce B-catenin tvrosine phosphorvlation and loss
af B-carenin/E-cadherin associarion. fn addition, we
found that ET-1-dependent EGFR transactivation is
imvolved in f-catenin nuclear function by promoting
its Binding fo the -cell-specific transceriptional factor
(TCF ) lvmphoid enhancer factor-1 (LEF) iranscrip-
tion factor and its transactivating abilite. These ef-
Sfects were seemingly specific. because we observed
the ET-1 upregulated the expression of B-catenin
target genes that are implicated in invasiveness and
aggressive behavior of cancers such as cvefin DI,
c-Mye, uP4 and MMP-7, demonstrating that the
cross-falk between cell surface receptors expands
the cellufar communication network leading to §-
catenin signaling.

Finally, we demonstrared that inhibition of EGFR
activation reduced ET-I-induced matrix metallo-
profeinase activation as well as cell migration and
invasion, indicating that the cross-signaling between
the EGFRAETAR may also account for the enhanced
aggressive phemotvpe by ET-. The cross-signaling
berween the EGFR/ETAR pathways along with the

emerging role of E1-! axis in ovarian tumorigenesis
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and progression provide a rationale for targeting
ETAR and EGFR supporting the use af ETAR specific
antagenists in developing new therapeutic approaches
fo gvarian cancer,

Supported by AIRC, CNR-MIUR, Ministero della Salure

Endothelin-1 and -3 induce proangiogenic
and invasive behaviour via hypoxia-inducible
factor-1 in human melanoma cell lines

Samantha Decandia, Francesca Spinella, Laura Ro-
sand, Faleriana OF Casiro, Pier Giorgio Natali # and
Anna Bagnato, Laboratories of Molecular Pathology
and Ultrastruciure, and # Immunology, Rerina Elena
Cancer Institute, 00758 Rome, fraly.

Endothelin B receptor (ET R} is overexpressed in
mast human cutaneous melanomas and its acti-
vation by endothelin-1 (ET-1) wriggers melanoma
progression by promoting cell proliferation, adhe-
sion, migration and invasion. We investigated the
relationship between endothelin axis and vascular
endothelial growth factor (FEGF) in primary and
metastatic human melanoma cell lines. We found
that ET-I and ET-3 increase VEGE cyclooxygenase
(COX-1), COX-2 expression and promeater activity,
and do 5o to a greater extent under vpoxic environ-
ment, Moreover. both COX-1/2 inhibitors reduce
ET-d-induced prostaglandin E_ (PGE ) and VEGF
secrefion, tumor matrix metalloprofeinase-2 and
-% acrivation, and cell invasion indicating that both
enzymes participate fo these events., We next show
that ET-1 and ET-3-induced VEGF expression is
associated with hypoxia-inducible factor (HIF)-la
profein stimulatation under normoxic conditions and
that this effect is amplified by hypoxia. The ET R se-
lective antagonist, BOTAS, and the small interfering
(SURNAET R reduce the expression af ETs-induced
VEGF and PGE production, COX-2 promoter acliv-
ity, COX-1/2 and HIF-la protein expression under
both normoxie and hypoxic conditions. Furthermore
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downregulation of HIF-1a expression by siRNA in
melanoma cells desensitizes COX-1/-2 expression and
promoter activity in response to ET-3, indicating that
ETs induce COX activity via HIF-1a . These results
provide a new mechanism whereby ET-1,-3 acting
selectively through ET R can promote and interact
with the HIF-la dependent machinery to amplify the
proangiogenic and invasive phenotype of melanoma
cells alse in normoxia, New therapeutic strategies
using specific ET R antagonist could provide an
improved approach ta the treatment of melanoma by
inhibiting tumor growth and progression.

“GAR-force” Dynamics in Melanoma Metasta-
sis (GAR = Growth-saturation- and ALCAM-
associated Responses)

Guido WM. Swart, Radbowd University Nijmegen, 271
Biochemistry-NWI/ NCMLS, Nijmegen, Netherlands

Biclogical development is essentially a paradigm
af complex information rocessing., Exceeding pre-
sel thresholds of growth sawuration in cancer could
Eenerate a homeostatic selection condition, which
would ineluctably drive neoplastic progression and
eventually cause metastasis. Focusing on cell-to-
cell interactions in melanoma. we have shown thar
cell-clustering promoted by the cell-to-cell adhesion
mofecule ALCAM/CDI66MEMD, is rate limiting
Jor tissue invasion, an initial step in merastasis. As
a proaf of concept for growth coordination by Al-
CAM, progressive accumulation of melanoma cells
triggers metastasis-associated profealytic cascades
and a cluster of genes sensitive to ALCAM func-
tionality and cell-confluence. Primary responding
genes include Wni-5a. Wai-5a “hest delermines
invasiveness " in a large-scale, NIH micro-array
study of melanoma

{esions and cell lines. Since ALCAM is broadly in-
vedved in vertebrate development, our observarions
constiture the "GAR-force ™ hyporthesis: <ALCAM,
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a cell-surface sensor and checkpoint jor growth
saturation, coordinates dvnamics of local and in-
vasive cell-growth in developmental (profo-joncoe-
pragams=. Qur experiments unveil the underlving
concept of the “GAR-force " hypothesis that (tumaor)
tissue growth and development may be coordina-
red by a supra-cellular progression circuit with
main molecular checkpoints and conjugated with
the cell cvele. Characterizing the connections and
main molecular switches of the overall circuitry is

a mandatory step forward 1o understand neoplastic

progression in general and will directly pinpoint

crucial targets for innovative cancer and metastasis
therapies.
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2007 Pezcoller Foundation-AACR International
Award for Cancer Research

The Pezeoller Foundaiion-AACR International Award
Jfor Cancer Research s given annually to a scientist
anywhere in the world who has made a major scientific
discovery in the field of cancer, who continues fo be ae-
tive in the field, and whose ongoing work halds promise
Jor future substantive confributions fo cancer research.

The Award recognizes extraordinary basic or rranslatio-
mal cancer research. The Award will be presented o a
single investigator for his or her highly original wark.
In extraordinary circumstances, two individuals may be
selected o share the award when their investigations
are clearly related and have resulted in prizeworthy
work, The Awardee will be selected by an International
Committee of AACR members appointed by the AACR
President with the agreement of the Council of the
Pezcoller Foundation. The selection will be made solely
on the basiz of the Awardee & seiennific accomplishments
without regard to race, gender, nationality, geographic
lacation, or religious or political views.

The Pezcoller Foundation was established in 1980 by
Professor Alessio Pezcoller, a dedicated Nalian surgeon
who made impartant contributions to medicine during his
career and whe, throwgh his foresight, vision and generous
gift in suppart af the formation of the Foundation, stimula-
ted athers fo make significant advances in cancer research.
Chver the past decade the Pezcoller Foundation, in collabo-
ration with the ESO-European School of Oncology, gave
a major biennial award for outstanding contributions o
cancer and cancer-related biomedical science.

The American Azsociation for Cancer Research (AACR)
was founded in 1907 by efeven physicians and scientises
dedicated 1o the conguest of cancer and now has over
22,000 laboratory, translational, clinical and epide-
miofogical scientists engaged in all areas of cancer
research in the United Stares and tn more than 60 other
counfries around the word.
The AACR is dedicated io iz mission of preventing and
curing cancer through the communication of impor-
tant scientific results in a variety of forums including
prublications, meetings and training and educational
programs. Because of the commitment af the Founda-
tion and the AACR to scientific excellence in cancer
research, these organizations are now collaborating
annually on the presemiation of this Award, This will
strengthen international collaborations and will be a
catalyst jor advancements in cancer research nfer-
nationally.
The winner of the Pezcoller Foundation-AACR fnterna-
rional Award jor Cancer Research will give an award
fecture during the AACR Annual Meeting (April 14 - 18,
2007 in Los Angeles) and will receive the award in a
ceremony al the Foundation s headguarters in Trento,
lialy, after the AACR annual meeting  (May 4, 2007},
The award consisis of a prize of @ 5.000 and a com-
memaorative plague.
In addition the winner will give the Korsmever Lecture
af the Fenetian Institure of Molecular Medicine (VIMM)
in Padova (iraly).

Nomination Deadline: Friday, September 15, 2006

Questions abowi the nomination process - waw.agerorg - should be directed to the AACR Office (Philadelphia)
via Fax ai (215) 440 9372- Telephone (215) 440 9300 - or E-mail gwardsi@aacrorg
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