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Editorial: October 2007

We are glad to inform that Luigi Chieco Bianchi MD
PhD, from the Padova University, won the 2007 Pez-
coller Foundation — FECS Recognition for Contribution
to Oncology. He received the prize during the official
ceremony in the Philarmonia Hall of Rovereto (North
Italy) September 7" and
gave his important lec-
ture at the ECCO 14
Congress in Barcelona
September 24,

The International Selec-
tion Committee of the
Recognition (Prof. John
Smyth —chair — Univer-
sity of Edimburgh, Can-
cer Research Center;
Prof. Jan Foubert RPN,
PhD of Brussels; Prof.
Luigi Cataliotti Head
of unit surgery, EGBCS
Member of Firenze; Dr.
Gios Bernardi Presi-
dent of Pezcoller Foun-
dation; Dr. Rosella Silvestrini Member of the Nation-
al Health Research Commissions and Ministerial ex-
pert for National Cancer Research Institute of Milan,
Prof. Guy Storme Director Oncologic Center AZ-VUB
in Brussels; Dr.Alberto Costa Director of the European
Oncological School of Milan) met in Trento on March

2007 Pezcoller Foundation — FECS Recognition for Contribution to Oncology —
ceremony in Barcelona (ECCO 14).
From the right: Dr. Gios Bernardi, President Pezcoller Foundation;
Dr. Luigi Chieco-Bianchi, the winner; Dr. John Smyth, President FECS

152007 and indicated the choice from a significant list
of candidates from Netherlands, Belgium, Sweden and
Italy. The motivation could be briefly outlined:

The Selection Committee for this year’s Pezcoller Foun-
dation FECS Prize sorts to recognise an individual
for his or her profes-
sional life dedication
to the improvement of
cancer treatment, care
and research. Professor
Chieco-Bianchi is an
outstanding example
of these qualities. From
his degree in medicine
from the University of
Bari in 1957 he rapidly
focused on the field of
pathology and has over
a very long and distin-
guished career made a
highly significant con-
tribution to oncology
across a broad range
of disciplines. His output is summarised by over 450
publications in a wide range of journals, but over and
above his scientific contribution the Selection Commit-
tee recognise his contribution to the teaching of oncolo-
gy and particularly for the way in which he has promot-
ed co-operation amongst oncologists both in Italy and
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abroad. It is his democratic and friendly approach to
interaction with everyone from students to internation-
ally recognised peer-scientists combined with his intel-
lectual and moral integrity that make Professor Chieco-
Bianchi an outstanding awardee for this prize.

The choice was officially confirmed by the Foundation
Board.

Other important purpose of this issue is to publish the
lecture, gently given by Mina J.Bissel MD PhD, prestig-
ious recipient of the 2007 Annual Pezcoller Foundation
—AACR International Award for Cancer Research.
During the last months we also had the successful 19
Symposium about “Hypothesis Driven Clinical Investiga-
tion in Cancer’” and we were glad to give the Pezcoller-
Begnudelli Fellowship for the best posters to Patrizia
Ceruti, Center for Experimental Research and Medical

Studies of Torino; Claudia Curcio, University of Torino;
Francesca Spinella, Regina Elena Institute of Roma.
We can also anticipate the focus and goals of the 20™
Pezcoller Symposium which will be held in Trento 11%-
13" of June 2008. We would like to give a particular sig-
nificance to that meeting partially recalling a few issues
and some of the previous speakers.
In December 1%t and 2"the International Scientific Se-
lection Committee will met in Trento to choose the win-
ner of the 2008 Pezcoller Foundation — AACR Interna-
tional Award for Cancer Research.
At the back we have inserted the call for the 2009 Pez-
coller Foundation —AACR International Award for Can-
cer Research.
Gios Bernardi MD
The Pezcoller Foundation President

THE STANLEY J. KORSMEYER MEMORIAL LECTURE

Architecture Is the Message: The role of ex-
tracellular matrix and 3-D structure in tissue-
specific gene expression and breast cancer

Mina J. Bissell, Distinguished Scientist, Lawrence Ber-
keley National Laboratory, Berkeley, CA 94720, U.S.A.,
Email: mjbissell@Ibl.gov

Preface:

I was honored to deliver the 2™ Stanley Korsmeyer me-
morial Lecture on May 9", 2007 in Padova, Italy. Stan
will always occupy a very special place in my heart: |
admired him greatly not only for his magnificent and
original science but also for his integrity and his grace.
This review, which summarizes my laboratory’s contri-
bution to cell and cancer biology in the last 30 years, is
dedicated to Stan’s memory, and to Elaine Fuchs, one of
my most cherished friends without whose support this
work would not have gained the degree of recognition

it enjoys today . My thanks also to the Pezcoller Foun-
dation for making that week in May, 2007 one of the
most memorable in my scientific life.

I-Introduction:

One of the fundamental questions in cell and develop-
mental biology is how do different tissues emerge from
asingle cell and how do they maintain their organ- and
tissue-specificity? All the many billion cells within our
bodies, e.g. in our brain and liver, have the same DNA
sequence and the same genetic information. The central
question is what determines the stability and the home-
ostasis of tissues. Why do different organs ‘remember’
how to carry on their multitude of specialized func-
tions with relatively few mistakes? If we thought deep-
ly about the number of organs in our bodies and the in-
tegration of function that has to occur at any given mo-
ment as we continue our journey from birth to old age,
this becomes an astonishing feat of evolution. The an-
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swer to these questions is not only fundamental to deter-
mining how normal organs remain functional and dis-
ease-free, but also will shine light on how tissues may
become cancerous.

Tumors by definition are made of cells that have ‘forgot-
ten’ to act correctly within an organ: they behave ab-
errantly, pile up and go elsewhere as they metastasize.
The current conventional wisdom is that there are sin-
gle or multiple mutations within the cancer cells that
make them autonomous. As a result these cells will not
respond to any normal signals which tells tissue-specif-
ic genes to act cooperatively within organs, but why are
tumors of different organs still organ-specific i.e. why
a brain tumor is different from a liver tumor? Should
normal and tumor cells be treated as if they are totally
unrelated species with cancer cells not obeying any of
the normal regulatory signals? Is the only way to deal
with tumors is to kill the cancer cells once they have
been formed?

This brief chapter will outline the progress we have
made in the last three decades in search of some answers
to these fundamental questions. | describe some of the
rationale for why we have chosen the paths we took. A
number of recent reviews from my laboratory describe
some of our findings in more detail as well as the tech-
niques and assays we have developed to study the read-
ers are referred to those for further information (1-5)

[I-The Importance of Context and Tissue Microe-
nvironment:

Over the past three decades our laboratory has pursued
these fundamental questions using two model systems:
1-Rous sarcoma virus (RSV), the first oncogenic virus
isolated by Rous (6), and chick embryo fibroblasts (CEF)
and 2-the mammary glands of both mouse and humans
concentrating on what defines ‘normal’ in vivo and how
do we define a cancer cell in culture (7). We have made
anumber of important observations that has pointed us
towards a paradigm shift on how we view tissue-spe-
cificity and cancer. We now believe there is much proof
for the model of “‘dynamic reciprocity’(8, see below) be-
tween the different cell types within an organ and be-
tween the tumor cells and their surrounding stroma, i.e.

the context is crucial in regulation of tissue-specificity
and in how cells become malignant (7, 9,10).

This concept is dramatically demonstrated in our pa-
pers on RSV in the 1980s: When CEF’s are infected in
culture, they form a transformed monolayer that loses
contact inhibition, and when RSV is injected into chick-
ens it produces massive local tumors that eventually kill
the bird. However, when this same virus preparation is
injected into the chick embryos stage 26, the embryos
remain viable and do not form tumors until much later
despite the fact that the virus integrates and expresses
pp60°° (11). Indeed if we attached pp60°' to a reporter
gene such as LacZ, the blue cells within the feathers of
the chick could each have been a tumor if the context
was not important, but they were not. (Fig.1: 12, 13).
On the other hand, if the embryos were dissociated and
the cells plated on tissue culture plastic, there was mass
transformation (11,14,15). To answer the question of
why the virus can form tumors in hatched chickens and
not in the embryos, is that even in the chickens, a sin-
gle oncogene is not sufficient to form tumors because
the injection-induced ‘wounding’ may itself be a co-

Fig.1: Contribution of v-Src-infected cells to normal tissue structures during
chick embryo development. Chick limb buds were infected at day 4 in ovo (em-
bryonic stage 24) with a virus encoding v-Src and a genetic marker, beta-galac-
tosidase. The contribution of v-Src-infected cells to normal tissues (in this case
a day 14 feather filament) is revealed by X-gal staining of embryo whole mounts
(unpublished picture: A. Stoker and M.J.Bissell, unpublished photomicrograph:
see (12). Reproduced also in (13).

.....................3.....................
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carcinogen. Injecting the virus in one wing and then
wounding the wing on the other side was sufficient to
cause tumors at the site of the wound (16). Interesting-
ly, we were able to show that the molecule responsible
for the wounding effect was TGFf which at the time was
thought to work essentially by preventing the growth of
epithelial cells (17).

I had been struck already by the fact that we did not
have a clear definition of what is ‘normal’ and what is
‘malignant’ in a plastic culture dish. In a review men-
tioned above | outlined the data from the vast literature
of cell culture that had accumulated over the years, and
our own work:

“If there is one generalization that can be made from all
the issue and cell culture studies with regard to the dif-
ferentiated state, it is this; since most, if not all, func-
tions are changed in culture, quantitatively and/ or qual-
itatively, there is little or no “constitutive” regulation in
higher organisms; i.e., the differentiated state of normal
cells is unstable and the environment regulates gene ex-
pression”(7)

The above summary simply states what we now have
renamed ‘plasticity’: ‘The differentiated state is plas-
tic, and the (micro) environment regulates gene expres-
sion’. This was shown to be true also for malignant cells
as discussed in our experiments with RSV, and as ele-
gantly shown in a land mark paper by the pioneering
work of Beatrice Mintz and her colleagues (18). They
showed that the malignant potential of teratocarcino-
ma cells could be constrained during embryogenesis in
mice by placing these cells in the blastocyst of a sur-
rogate mother. Astonishingly, whereas the cells inject-
ed in the mouse flank formed tumors, those placed in
blastocysts and put inside a surrogate mother, were tu-
mor-free. Tissues derived from the teratocarcinoma cells
which could be identified because they were derived
from mice with black hair, were normal despite the fact
that the mice were the offspring of a normal mouse and
malignant cells! The assumption at the time was that if
the teratomcarcinoma cells did not form tumors, they
could not (should not) contain oncogenic mutations.

This finding in the height of the discovery of oncogenes
and tumor suppressor mutations did not seem possible.
Thus despite its landmark nature, the work is not widely
known and is not included in the current textbooks (see
also George Klein, 19). Our work with RSV and our lat-
er findings in the mammary gland indicate that abun-
dant mutations could be present and oncogene activity
could be on, yet the cells so infected could still be non-
malignant because of the constraints exerted by the mi-
croenvironment.

These findings led to the following broad and ambitious

research goals in my laboratory:

1. How is tissue-specificity maintained?

2. How could one study the problem in mammals?

3. How are these processes go awry in cancer and ag-
ing? And,

4. How can one use this information for therapy?

[lI-Mammary Gland as a Model to Study Tissue-
Specificity:

To address the first 3 questions, we concentrated on
mammary gland as an experimental system. This organ,
unlike many others, changes during the adult life of the
organism and the gland undergoes cyclical changes both
with estrus and pregnancy cycles. Previously, Emerman
and Pitelka (20) had shown that whereas normal mam-
mary cells lost both milk protein expression and mor-
phological traits on tissue culture plastic, the same cells
could reorganize and retain some milk proteins in col-
lagenl gels that had been allowed to float, as Michalo-
poulos and Pitot had shown previously for hepatocytes
(21). Why the floating but not the attached gels would
do this or whether the retention of some of the milk pro-
tein indicated less milk degradation or endogenous syn-
thesis of milk proteins was not clear. Using radioactive
tracers, we subsequently showed that indeed the cells
were induced to synthesize new milk protein when they
were allowed to float (22, 23). Since mammary cells in
vivo, do not sit on top of collagen 1 and do not float,
we argued that perhaps it is the basement membrane
(BM) surrounding the epithelial cells that allows them
to function. In a theoretical paper, written with two of
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Fig.2: (A) Two versions of the model of dynamic reciprocity. The original model of dynamic reciprocity, or “the minimum required unit for tissue-specific functions”.
N=nucleus; MT=microtubules; IF=intermediate filaments; MF=microfilaments; C=collagen. Reproduced with permission from (8) (B) An updated view of dynam-

ic reciprocity. Reproduced with permission from (3).

my postdoctoral fellows, we argued that the unit of func-
tion in higher organisms was the cell plus its extracel-
lular matrix, that the latter molecules were not simply
scaffolds, but had information and could signal through
ECM receptors, via the cytoskeleton which in turn were
connected to the nuclear matrix and chromatin. We re-
ferred to this model of ECM/chromatin connection as
the model of dynamic reciprocity (8) (Fig.2)

We then expanded the concept of the unit of function
to the organ itself (9). Subsequently we developed a
3D ECM assay using a reconstituted BM gel prepared
from a BM-producing tumor in mice (24-later referred
to as Matrigel) and showed that both primary mamma-
ry cells as well as mammary cell lines from mice could

reorganize and form hollow acini which could produce
copious amount of milk proteins (Fig 3 and 4; 25; for
review see 26)

We showed not only that it is indeed the lamininl in the
BM that signals to the milk proteins (27), but that the
floatation of collagenl gel allows the cells to polarize
and form an endogenous laminin-containing BM (28)
which in turn signals for changes in chromatin organi-
zation and transcription of milk protein genes (see be-
low). We also showed a hierarchy in production of milk
protein genes: different levels of architectural organi-
zations allow increasingly higher levels of differentia-
tions; this is shown schematically in (Fig.4.)
IV-Discovery of ECM-response element and
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Fig.3: Hierarchical modeling of human breast function. Similarities between the organization of human and mouse mammary glands have en-
abled our observations in one tissue to be transferred to the other(keeping in mind that they are not identical in all aspects). This dynamic ex-
change of information has led to the gradual development of mammary gland models that now represent a continuum of organotypic systems
ranging in complexity from monotypic 3D cultures to multicellular co-cultures to in vivo xenograft models. Each of the 3D models depicted here
represents a physiologically relevant assay in its own right. However, when engineered with common cellular components and used in series,
these models become invaluable tools for the identification and verification of disease-related molecules as well as for the design and transla-
tion of effective drug therapies. Future models that are more faithful to the human mammary microenvironment may be achieved by adding oth-
er cell types that interact within the mammary gland: fibroblasts, endothelial and fat cells as well as immune cells such as mast cells. Ep, epi-
thelial cell; Myoep, myoepithelial cell. Adapted from previous publications and produced with permission from (53-55).
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Fig. 4: An illustration of the different levels through which ECM controls gene expression and tissue function. As cells transition from a 2D monolayer to a 3D envi-
ronment, they undergo changes in cell shape that influence the expression of certain genes. Exposure to ECM engages specific cell surface receptors and initiates the
transduction of biochemical and mechanical signals through the cell to the nucleus, where they further influence gene expression. As the duration of exposure time to
ECM increases, cells undergo morphogenic events involving the formation of acinar structures, and once again exhibit changes in their gene expression profile. Thus,
tissue structure influences gene expression and, therefore, dictates tissue function. (Modified, with permission, from 56,10,2).

chromatin reorganization:

Experimental proof for the above model, i.e. the exist-
ence of an ECM/chromatin signaling axis was provided
when we discovered an ECM-response element in the
promoter of the bovine p-casein gene which we refer to
as bovine casein element-1 (BCE-1; 29, 30). More re-
cent work has indicated that chromatin reorganization
(acetylation, methylation, etc) is required for allowing
the signaling to bring the appropriate transcription
factors and chromatin remodeling enzymes to the site
of ECM response element to allow transcription of the
gene (31, 32) (Fig.5)

V-Loss of ECM integrity leads to disruption of the

differentiated state, apoptosis and formation of
mammary tumors:

To demonstrate the importance of integrity of BM/ECM
in vivo, in a long and productive collaboration with Ze-
na Werb at UCSF we showed that loss of milk proteins
after involution of the mammary gland required loss of
BM by proteolytic degradation (33) and that inhibition
of BM degradation by MMPs(MMP?3) prevented involu-
tion (34). Alternatively, destruction of BM inappropri-
ately using engineered mice by over-expressing MMP3
during pregnancy- when there is little or no expression
of MMPs in normal gland- led to loss of milk protein
expression and extensive apoptosis (35) and as animals
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Fig 5: Model displaying how exposure of mammary epithelial cells to ECM and prolactin may induce the recruitment of transcription factors and chromatin remodeling
enzymes to the -casein promoter, and how aberrations in SWI/SNF function interfere with RNA polymerase 11 recruitment.( Reproduced with permission from 32).
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Fig.6: MMP 3 overexpression leads to formation of mammary tumors as mice age: A mutated form of MMP3 (SL-1) was attached to the promoter of the whey acid-
ic protein gene to engineer the mouse. This milk protein begins to be expressed essentially on midpregnancy and this constructs effectively delivers a large amount of
MMP3 essentially to the mammary gland of pregnant mice. Animals develop mammary tumors as they age and the tumors are shown to have substantial genomic de-
fects measured by Comparative Genomic Hybridization (CGH). Adopted from (36).
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Fig. 7: MMP3 causes EMT and genomic instability in ScP2 cells: Mouse mammary epithelial cells (mutant for p53) were transfected with a tet repressible MMP3
(the same mutated MMP3 used in Fig.6; 35).Removal of tet led to expression of MMP3, changes in the cytoskeleton, EMT and genomic instability measured by am-

plification of the CAD locus. Adapted from (39, 41).

Conclusion

MMP3 causes genomic instability and
epithelial to mesenchymal transition de novo
through Rac 1b, a potent spliced form of Rac1

(cell shape change) EMT
MMP -3 Cell shape S, d
/ l / e
E.Cadherin
cleavage Rac-1b DNA damage
production genomic instability,

Scheme 1. Flow chart of the steps postulated to give rise to genomic instability and EMT as a result of MMP3 activation, Adapted from previous publication ( 41).
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aged, to mammary tumors with extensive chromosomal
abnormalities (36,)

We showed further that attachment to BM was neces-
sary for the homeostasis: if MMPs were conditional-
ly expressed after mammary acini were formed in 3D,
the cells cleaved caspases and underwent apoptosis
(37). These dramatic results confirmed that BM integ-
rity is crucial for maintenance of organ-specificity, and
that continuous loss of tissue organization- even with-
out introduction of oncogenes and loss of tumor sup-
pressor genes-is sufficient to lead to malignancy and/
or cell death.

VI-MMPs, Epithelial to Mesenchymal Transition/
Transformation (EMT), Genomic Instability and
Malignancy:

To understand the molecular mechanisms of why and
how the mice developed mammary tumors, we designed
a cell culture model where transfected MMP3 could be
turned on and off a tetrocyclin system. We discovered
that E. Cadherin is a substrate for MMP3 and that cells
underwent an epithelial to mesenchymal transition (38,

“Reverted”

Malignant

“Mormal”

Fig. 8: 1-inhibitory antibody treatment of tumor cells leads to the for-
mation of reverted acini. Confocal fluorescence microscopy images of
F actin: Both the S-1 (left) and T4-2 - reverted acini (right) showed ba-
sally localized nuclei (propidium iodide) and organized filamentous F-
actin (FITC), while T4-2 mock-treated colonies (T4-2 1gG, middle) had
disorganized, hatched bundles of actin and pleiomorphic nuclei . Adapt-
ed from previous publication (Reproduced with permission from 43).

and Fig.5b), a process that occurs in embryogenesis
(39), but also has been demonstrated to occur as tu-
mor cells become more aggressive during invasion and
metastasis (40). Astonishingly, we showed also that de-
struction of BM in mouse mammary cell lines that were
mutated for p53, led to rapid formation of reactive ox-
ygen species and genomic instability (Fig 7) set into
motion via changes in the cytoskeleton and differential
splicing of RAC to form RAC1b. (41; Scheme 1).

The latter is a spliced form of RAC that has been re-
ported recently to

be expressed in many tumors (see 41, and the referenc-
es within). These data illustrate the fundamental inte-
gration of form and function in maintenance of tissue-
specificity and provide additional support for how the
concept of ‘dynamic reciprocity’ (Fig 2) operates at
multiple levels.

VII-Phenotype is Dominant Over Genotype in 3D:
Reversion of the Malignant Phenotype:

The concepts and data presented above should be ap-
plicable not only to animal models but also to human
cells in 3D cultures (and presumably to human tissues
in vivo. Together with the laboratory of Ole Petersen in
Copenhagen, we adapted the laminin-rich 3D gel as-
say we had already developed for mouse cells (25) also
for human cells (42, Fig.8) to distinguish non malignant
and malignant cells -both primary cells and cell lines-
from each other rapidly and reproducibly. This assay
and some of its reiterations are being used by increas-
ing number of investigators and have been instrumental
in establishing that signaling in 2D and 3D are funda-
mentally different [for review see (1)]. Using a number
of signaling inhibitors, we have shown that malignant
cells with a frankly malignant genome can be reverted
to a phenotype that resembles non malignant cells (43).
We were surprised to see that we can revert even met-
astatic cells such as MDA-MB-231, and that reversion
using a given pathway inhibitor in 3D could correct the
level of signaling in a number of other crucial pathways
(for reviews see 1 and 4). We thus hypothesize that there
are a number of central ‘nodes’ that connect and inte-
grate signaling in 3D. It is noteworthy that these con-
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nections do not seem to operate in 2D (44; 1)

VIII-The Implications of 3D Assays and Tissue
Polarity for Breast Cancer Therapy:

It should be clear from above that these concepts and
findings would have implication for response to chem-
otherapy as well as useful for therapeutic discovery,
i.e. the 3D models would be more accurate predictors
of how normal and malignant cells would respond to
therapy in vivo. Accordingly our more recent data have
shown both of these statement to be true. In a complex
series of experiments, we showed that response of nor-
mal and malignant human breast epithelial cells to six
different apoptotic agents used in the clinic were pro-
foundly influenced by whether or not they were in 3D
cultures and as such whether or not they formed a po-
lar structure in 3D (46; Fig.9).

Furthermore, the agents discovered to revert in 3D cul-
ture were usually effective in reducing tumor burden in-
vivo (47, and references therein).Using the ‘wisdom of
the acinus’(the polar structures formed in 3D), we have
discovered much useful information for both markers for
breast cancer and possible therapeutic targets as well
as means of testing new and combination drugs on hu-
man tumor cells in 3D (48, 49). (Fig.10)

In our most recent studies, we utilized 25 breast cancer
cell lines used previously by RNA arrays on cells grown
in 2D and classified into major breast cancer subgroups
(62). We showed that when these cells are grown on top
of gels in 3D IrECM, for 4 days and then arrayed, they
could be sub-grouped into 4 morphological categories
allowing us to do a finer classification of the type of
breast cancer they were derived from (Fig.10).

IX-Architecture determines the site of Branching
and invasion in the Mammary Gland:

Having put the concept of three-dimensionality to good
use for tumor therapy as indicated from the brief sum-
mary above, it has been gratifying to see the acceptance
and popularization of some of these ideas and findings
in the broader scientific community (e.g. see commen-
taries in (50).

More recently therefore we have turned our attention to

Fig. 9: Schematic presentation of data obtained on the importance of 3D struc-
ture and tissue polarity in response of non malignant and malignant breast can-
cer cell lines to chemotherapy Only nonmalignant cells within an organized and
polarmammary acini are resistant to apoptosis. But when T4-2 cells are ‘revert-
ed’ to an organized structure in 3D (see section VII), they too become resistant,
These findings have profound implication for dormancy in breast cancer. Apop-
totic labeling indices calculated for S-1 and T4-2 cells treated with Trai. Mod-
ified from (46).

developing novel assays for understanding how normal
tissues such as the mammary gland invade into the stro-
mal fat pad. This is because we (as well as many others
before us, believe that tumors usurp normal pathways
and use them to their own ends (for review see 61).
Using micropatterns and genetic engineering as well
as some older results from our published scientific rep-
ertoire (62), we now have developed a technique for
studying branching morphogenesis (51). We show that
the architecture of the gel into which we seed the cells
determines the pattern of branching and further that
this pattern is dependent on a gradient of inhibitory
morphogene(s) which includes TGFf (Fig.11).

X- The Shape of Things to Come:

I firmly believe that we are in a position now to more
fully understand how tissue-specificity is maintained,
and why cancer most probably is both a problem in
the genes as well as the microenvironment. | also be-
lieve that whereas we know so much about the alphabet
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Fig. 10: Breast cell line colony morphologies in 3D culture fall into four distinct groups. A panel of twenty-five breast cell lines were cultured in three-dimensions
and grouped into four distinct morphologies. A schematic and key descriptors of each morphology is shown on top in addition to phase contrast (middle) and F-ac-
tin and nuclear fluorescence images(bottom) of representative cell lines of each morphology. Scale bars: phase contrast, 50 um; fluorescence, 20 pm. Reproduced

with permission from (49)

and the language of the genes, only now we can begin
to learn something about the language of the “form’.
To do so more fully we need to produce physiologi-
cally accurate models of other organs and tissues as
well as a more complete 3 D models of the mamma-
ry gland. As such and in collaboration with a number
of colleagues we have embarked on a new journey to
produce as complete a 3D models of the mammary
gland and breast cancer as is possible using epithe-

lial, myoepithelial, stromal, endothelial and immune
cells together in a variety of scaffolds and combina-
tions. The mammary stem cells, as well as ‘breast can-
cer stem cells’- if they exist- will have to play impor-
tant roles in this endeavor. However at this point, we
have only a few results to report (63-65) and much
to do. But these will be the shape of things to come
(Fig.12; 52).

Abbreviations:
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Fig. 11: (A) Schematic of 3D microfabrication method to engineer tubules. The position of cells was quantified by

stacking images of nuclei from 50 tubules to generate a frequency map before induction of branching. F frequency map of tubules 24 hours after adding EGF to in-
duce branching. B. Position of branching can be predicted by calculated concentration profile. Calculated profiles of diffusible inhibitors in tubules oriented perpen-
dicular and parallel to each other. Frequency maps 24 hours after induction of branching confirm that branching is inhibited in regions predicted to be surrounded
by a high concentration of inhibitors in perpendicular and parallel tubules. Scale bars, 50 mm. B’ Positional control of branching is disrupted by blocking signaling
of endogenous TGF 1. Shown are frequency maps 24 hours after induction of branching in tubules of vector control cells and (E) cells overexpressing dominant neg-
ative TGFb receptor type Il (HA-DNTDbRII). Scale bars, 50 mm. Reproduced with permission from (51).
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Fig. 12: The tissue-engineered breast. New strategies should enable the control of the microenvironment at the nano-, micro-, and macro-scales
with temporal precision. (A) Synthetic and recombinant ECM polymers impart

cues sensed directly by cell-surface receptors. (B-C) Microfabricated constructs control the positions of multiple cell types with respect to each
other and the ECM with micrometer precision across large areas of tissue. (D)

Engineered breast tissues that can be visualized and manipulated in real time. Adapted from previous publication ( Reproduced with permis-
sion from 52).
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(BCE-1) Bovine casein element-1

(BM), Basement membrane

(CEF), Chick embryo fibroblasts

(DNA), Deoxyribonucleic acid

(ECM), Extracellular matrix

(EMT), Epithelial-mesenchymal transition/transforma-
tion/conversion

(LacZz), E. coli gene encoding beta-galactosidase
(MMP3), Stromelysin 1

(MMPs), Matrix metalloproteinases

(pp60°), The phosphoprotein (60 kD) encoded by the
src oncogene

(RAC), A small GTPase in the ras superfamily
(RAC1b), A tumor-specific splice variant of the Racl
GTPase

(RSV), Rous sarcoma virus

(v-Src), Viral gene of RSV

(TGFp), Transforming growth factor 3
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2009 Pezcoller Foundation-AACR International
Award for Cancer Research

The prestigious Pezcoller Foundation—AACR International
Award for Cancer Research was established in 1997 to an-
nually recognize a scientist:

— who has made a major scientific discovery in basic can-
cer research or who has made significant contributions
to translational cancer research;

— who continues to be active in cancer research and has a
record of recent, noteworthy publications; and

— whose ongoing work holds promise for continued sub-
stantive contributions to progress in the field of cancer.

The Award is intended to honor an individual scientist. How-
ever, more than one scientist may be co-nominated and se-
lected to share the Award when their investigations are close-
ly related in subject matter and have resulted in work that
is worthy of the Award. In the rare event that there are dual
winners of the Award, the cash award will be shared equally
between them, and the AACR Executive Committee will de-
termine which of the two co-recipients will present the Pez-
coller-AACR Award Lecture at the AACR Annual Meeting.

Candidates for the Award will be considered by a prestigious

international Selection Committee of renowned cancer lead-

ers appointed by the President of the AACR and the Coun-
cil of the Pezcoller Foundation. The Committee will consid-
er all nominations as they have been submitted; the Com-
mittee may not combine submitted nominations, add a new
candidate to a submitted nomination, or otherwise make al-
terations to the submitted nominations. After careful delib-
erations by the Committee, its recommendations will be for-
warded to the Executive Committee of the AACR and the

Council of the Pezcoller Foundation for final consideration

and determination.

Selection of the Award winner will be made on the basis of the

candidate’s scientific accomplishments. No regard will be giv-

en to race, gender, nationality, or religious or political view.

The Pezcoller Foundation was established in 1980 by Profes-
sor Alessio Pezcoller, a dedicated Italian surgeon who made
important contributions to medicine during his career and
who, through his foresight, vision and generous gift in sup-
port of the formation of the Foundation, stimulated others
to make significant advances in cancer research. Previously
the Pezcoller Foundation, gave a major biennial award for
outstanding contributions to cancer and cancer-related bi-
omedical science, in collaboration with the ESO-European
School of Oncology.

The American Association for Cancer Research (AACR) was
founded in 1907 by eleven physicians and scientists dedicat-
ed to the conquest of cancer and now has over 25,000 labo-
ratory, translational, clinical and epidemiological scientists
engaged in all areas of cancer research in the United States
and in more than 60 other countries around the world.

The AACR is dedicated to its mission of preventing and cur-
ing cancer through the communication of important scien-
tific results in a variety of forums including publications,
meetings and training and educational programs. Because
of the commitment of the Pezcoller Foundation and the AACR
to scientific excellence in cancer research, these organiza-
tions are now collaborating annually on the presentation of
the Award. This will strengthen international collaborations
and will be a catalyst for advancements in cancer research
internationally.

The winner of the Pezcoller Foundation-AACR International
Award for Cancer Research will give an award lecture dur-
ing the AACR Annual Meeting (Denver, April 18-22 2009),
and the memorial Korsmeyer lecture at the VIMM in Padua
and will receive the award in a ceremony at the Foundation’s
headquarters in Trento, Italy (May, 2009).

The award consists of a prize of € 75.000 and a commem-
orative plaque.

Nomination Deadline: September 2008

Questions about the nomination process: Monique P. Eversley, Staff Associate - American Association for Cancer Re-
search, 17th Floor, 615 Chestnut Street, Philadelphia, PA 19106-4404 - Tel. +1 (267) 646-0576; E.mail: eversley@

aacr.org - www.aacr.org
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20t Pezcoller Symposium
Trento, ltaly; June 11-13, 2008

MOLECULAR BIOLOGY OF CANCER: 20 YEARS OF PROGRESS
PUNCTUATED BY THE PEZCOLLER SYMPOSIA

Co-Chairmen
Enrico Mihich, David Livingston and Marco Pierotti

This 20" Anniversary Celebration Symposium is al-
so honoring the American Association for Cancer
Research in its 100" Anniversary. The Program is
focused on the progress in cancer research that has
been achieved during the past 20 years and on the
stimulating role played by the annual Pezcoller Sym-
posia. The speakers have been selected among those
who had participated in one of the previous sympo-
sia. In addition, four independent young Italian sci-
entists are given the opportunity to present their cut-
ting edge findings along with the presentations given
by established international leaders in the field.

There will be six sessions. The first will be concerned
with recent progress in our knowledge of the biolo-
gy of tumors, the second on the effects of tumor mi-
croenvironment on tumor progression, the third on
the cancer genome, the fourth on the mechanisms of
cancer cells proliferation controls, the fifth on nov-
el cancer therapies, and the sixth on steps of signal
transduction in cancer as potential sites of interven-
tion. Each 30 minute presentation will be followed
by a 30 minute discussion thus facilitating ample
discussions and cross fertilization among the par-
ticipants.

For more information

www.pezcoller.it
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