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The Annual Meeting of the American Association for Cancer Research (AACR) is the world’s
largest and most comprehensive gathering of cancer researchers. At the 2008 AACR An-
nual Meeting, innovative research approaches, novel technologies, potentially life-saving
therapies in the pipeline, late-breaking clinical trial findings, and new approaches to cancer
prevention were presented by top scientists. Reflecting the global state of cancer research
with an eye toward future trends, several areas of great science and discovery in the cancer
field were shared in this report, which include cancer biomarkers, the role of microRNAs in
cancer research, cancer stem cells, tumor microenvironment, targeted therapy, and cancer
prevention. This article presents an overview of hot topics discussed at the 2008 AACR An-
nual Meeting and recapitulates some scientific sessions geared toward new technologies,
recent progress, and current challenges reported by cancer researchers. For those who
did not attend the meeting, this report may serve as a highlight of this important interna-
tional cancer research meeting.

Key words: Cancer biomarkers; MicroRNAs; Cancer stem cells; Tumor microenvironment;
Targeted therapy; and Cancer prevention.

Introduction

More than 17, 000 cancer researchers from 60 countries gathered in the 2008
Annual Meeting of the American Association for Cancer Research (AACR) in
San Diego held on April 12-16 to discuss around 6,000 abstracts and to hear
more than 500 invited presentations on new and significant discoveries in basic,
translational, and clinical cancer research. The theme for the 2008 AACR An-
nual Meeting is “Translating the Latest Discoveries into Cancer Prevention and
Cures.” Scientific program (plenary sessions, symposia, forums, meet-the-expert
sessions, new concepts in organ site research sessions, etc.), scientific award lec-
tures, methods workshops, networking events, and educational sessions rounded
out the comprehensive program. This article presents an overview of hot topics
discussed at the 2008 AACR Annual Meeting and reviews some scientific ses-
sions geared toward new technologies, recent progress, and current challenges
reported by cancer researchers.

Cancer Biomarkers
There has been much interest in biomarkers of cancer risk in predicting future

patterns of disease, especially as cancer treatment has made such positive strides
in the last few years using various omics approaches (1-4). However, a survey
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of the 10 largest pharmaceutical companies conducted be-
tween 1991 and 2000 showed that the overall failure rate for
oncology drugs was 40% during phase I, 70% during phase
II, 60% during Phase III, and of the few showing success in
phase III 30% were not approved (5). Unfortunately, there
are few tools available that enable “quick to kill” and “quick
to proof of concept” decisions to be made during the early
phases of drug development. The hope is that by identifying
tumors that are dependent upon the targeted pathways and by
demonstrating that the drug modulates the pathway, it will be
possible to identify the right patients for the pivotal trials and
hence significantly increase the probability of success (6).

Professor Workman (7) also emphasized that utilizing well-
chosen biomarkers in the preclinical drug discovery and de-
velopment phase can facilitate the optimization of pharma-
cokinetic, pharmacodynamic, and therapeutic properties for
clinical evaluation. He gave some examples from his drug
discovery projects in a symposium, including the develop-
ment of potential therapeutic agents acting on the 4,5-dia-
rylisoxazole HSP90 molecular chaperone inhibitors (8) and
the pharmacologic characterization of a potent inhibitor of
class I phosphatidylinositol 3-kinase (PI3K) (9).

Another mitogenic extracellular kinase 1/2 (MEK1/2) inhibi-
tor, PD0325901, is deemed to have potent activity on cells
harboring gain-of-function mutations of the BRAF gene and
to a lesser extent, wild-type and RAS family members in vitro.
Using the SKMEL-28 and HCT116 (with endogenous acti-
vating mutation in KRAS) tumor-bearing mice models, Ley-
ton et al. find that 3’-deoxy-3’-['®F]fluorothymidine positron
emission tomography is a sensitive early cognate pharmaco-
dynamic biomarker for MEK1/2 tumor growth inhibition in
tumors with or without mutation in the BRAF gene (10).

Yaguchi et al. also developed a novel PI3K inhibitor,
ZSTK474, which has strong antitumor activity and low tox-
icity (11). They established a useful methodology to identify
drug-sensitive phosphoproteins by the combined use of immo-
bilized metal affinity chromatography and surface-enhanced
laser desorption/ionization time-of-flight mass spectrometry
(SELDI-TOF MS), and identified phosphorylated 4E-binding
protein 1 as a ZSTK474-sensitive protein that might be a bio-
marker to predict therapeutic efficacy of ZSTK474 (12).

The tumor specific alterations in protein glycosylation on
the cell surface and in body fluids might be potential targets
for new cancer diagnostics and therapeutics. Also, using
SELDI-TOF MS followed by matrix-assisted laser desorp-
tion/ionization quadrupole ion trap TOF MS/MS analysis,
Ueda et al. reported that their novel glycoproteomic ap-
proach has identified a carbohydrate-targeting serum tumor
marker Apolipoprotein C-III for lung cancer using lectin-
coupled proteinchip system (13).
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The clinical use of small molecule tyrosine kinase inhibitors
(TKI) such as gefitinib and erlotinib against epidermal growth
factor receptor (EGFR) represented a major breakthrough in
lung cancer treatment. However, standard DNA sequencing
is either not sensitive enough or too labor-intensive. Wang et
al. adopted a mutation-specific digital-polymerase chain re-
action using a new nanofluidic platform, the digital array for
quantitative detection of clinically relevant massively diluted
mutated alleles of EGFR and MET kinase at the single-cell
level with a sensitivity of at least 0.04% (14).

Another challenge is to identify the sub-populations that will
respond to prescribed targeted therapies through biomarkers
and surrogate endpoints. The findings of Yonesaka et al.
suggest that the presence of amphiregulin autocrine-loop
predicts the in vitro sensitivity of EGFR wild type non-small
cell lung cancer (NSCLC) and head and neck squamous cell
carcinoma (SCC) cell lines to gefitinib and cetuximab. Am-
phiregulin expression may be a suitable biomarker to select
EGFR wild type NSCLC patients likely to benefit from ge-
fitinib or erlotinib (15).

Aiming to preserve a functional larynx, concomitant chemo-
radiation became the gold standard for treatment of locally
advanced SCC of the larynx. However, non-responders suf-
fer from high morbidity and delay in salvage surgery. Using
mRNA for gene expression profiling, Barreto ef al. identi-
fied the genes IL4R and MET were over regulated in the
responders while NTRK2, EGFR, GNAI2, and TGFA were
over regulated in the non-responders. Their data demon-
strates that molecular classifiers can be applied to select pa-
tients for chemoradiotherapy or surgical treatment of locally
advanced SCC of the larynx (16).

On the other hand, HER-2 (a member of the EGFR family)
is overexpressed in ~25-30% of invasive breast cancers and
correlates with a poor prognosis and aggressive disease. Le-
sniak et al. showed that overexpression of 31-integrin mem-
brane staining by immunohistochemistry was an independent
prognostic marker of time to tumor progression and overall
survival. Their preclinical data support that inhibition of B1-
integrin can convert trastuzumab (a humanized antibody that
binds to HER-2) resistance to the sensitive phenotype in vitro
and in vivo models. Their findings strengthen the rationale
to use Pl-integrin in conjunction with HER-2 as predictive
biomarkers of trastuzumab resistance (17).

Nevertheless, achieving a permanent cure by eradicating
metastatic breast cancer is still elusive. While Homeobox
B7 (HOXB?) is overexpressed in approximately 30% of pri-
mary breast cancers and to greater extent in bone metasta-
ses, Sukumar et al. suggest that patients whose breast tumors
overexpress HOXB7 and are resistant to treatment with ta-
moxifen may be responsive to sequential treatment with the
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aromatase inhibitors. In their molecular studies of metastasis
facilitated by a rapid autopsy program, the TKI gefitinib and
Arbeitsgemeinschaft Erneuerbare Energize (Novartis) inhib-
ited MCF-7-HOXB?7 cell proliferation. The mTOR inhibitor
RAD-001 (Novartis) was also found to be an effective in-
hibitor of HOXB7 cells at low nM concentrations (18).

For late-stage ovarian cancer, the availability of reliable
molecular markers to predict intrinsic and drug-induced cis-
platin resistance in these cancer cells presents an enormous
opportunity to individualized treatment for resistant patient
sub-population. Using an MS based proteomics approach,
Aggarwal et al. showed that expression of the immune mod-
ulators CD70 and B7-H2 was associated with cisplatin resis-
tance in ovarian cancer (19).

The Role of MicroRNAs in Cancer Research

Recognition of the importance of small non-coding RNAs
in recent years catalyzes the enthusiasm to explore the role
of microRNAs (miRNAs) in cancer research (20). One of
the oral presenters for the opening plenary sessions, Profes-
sor Phillip Sharp of Massachusetts Institute of Technology, an
American geneticist and molecular biologist who co-discov-
ered split genes and RNA splicing that won the 1993 Nobel
Prize in Physiology or Medicine, gave a talk on the biology of
short RNAs in context of cancer. Professor Sharp described
how mutations that alter the activities of miRNAs can impact
on the properties of tumor cells and the rate of development
of cancers. Short RNAs can control expression of genes at
the stage of suppression of transcription in many organisms.
The evidence for this type of regulation in vertebrate organ-
isms is incomplete, but the recently discovered PIWI-inter-
acting RNAs (piRNAs) expressed in the paternal and mater-
nal germlines of mammals may mediate such regulation. The
activity of short interfering RNAs (siRNAs) transfected into
mammalian cells is the result of their incorporation into the
miRNA pathway that is active in all cell types. The siRNAs
can be designed to treat cancer by targeting the silencing of
genes controlling cell growth, oncogenes, or cell death (21).

The RAS family makes up major oncogenes in various can-
cers. Professor Slack showed that /ez-7 is highly expressed
in lung tissue and that inhibiting let-7 function leads to in-
creased cell division in A549 lung cancer cells, providing
evidence that let-7 functions as a tumor suppressor in lung
cells. Over-expression of let-7 in cancer cell lines alters
cell cycle progression and reduces cell division. His work
reveals the let-7 miRNA to be a master regulator of cell pro-
liferation pathways (22).

TEL-AMLI is the most common gene lesion in childhood
leukemia. Diakos et al. observed an up-regulation of miR-
494 and miR-320 upon TEL-AML] silencing. They demon-
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strated that survivin is a target of these miRNAs. Their data
suggest that TEL-AMLI might exert its anti-apoptotic action
at least in part by affecting miR-494 and miR-320 expression
and their target survivin (23).

Prostate-derived Ets factor (PDEF) is an Ets transcription
factor with expression restricted to tissues with high epi-
thelial content, including breast, prostate, and colon. Find-
lay et al. showed that expression of miR-204 and miR-510
are elevated in human breast tumor samples compared to
matched non-tumor samples. Their study provides a mech-
anism for the loss of PDEF protein expression and a unique
oncogenic role for these miRNAs during metastatic breast
cancer progression (24).

Breast cancer metastasis suppressor 1 (BRMSI) suppresses
metastasis of multiple carcinomas without blocking tumori-
genesis. However, the exact mechanism of BRMSI metasta-
sis suppression is still not known. Recent work by Edmonds
et al. reported that BRMSI transfection decreases EGFR,
Twistl, and miR-10b expression. Given the relationships be-
tween these molecules, a regulatory pathway of BRMSI —
EGFR — Twist] — miR-10b is suggested (25).

Cancer Stem Cells

Cancer stem cells (CSCs), being the mutated counterparts of
normal stem cells, may have similar functions as normal stem
cells that are naturally resistant to chemotherapeutic agents.
These surviving cancer stem cells can repopulate the tumor,
which causes relapse and metastasis. There have been some
researches finding specific biomarkers to distinguish cancer
stem cells from normal cells (as well as from normal stem
cells) reported in the 2008 AACR Annual Meeting.

As a number of CSCs are resistant to radiation and chemo-
therapy, complete elimination of these cells from the tumor
mass determines therapeutic success. Vlashi et al. reported
a novel marker that allows identification of CSCs in breast
cancer and glioma via low 26S proteasome activity. Cell
lines infected with reporter constructs for proteasome activ-
ity can be utilized to identify CSCs and track their response
to cancer treatments. This feature can be exploited as a spe-
cific target for selective elimination of CSCs, leading to im-
proved tumor control (26).

There was a report on new approaches to biological therapy.
Fieger et al. demonstrated that the anti-B7-H3-4Ig monoclo-
nal antibody TES7 recognizes cancer stem cell lines, modu-
lates angiogenic factor secretion, and exhibits potent anti-
tumor activity in vivo. The treatment of prostate tumor stem
cell SRC xenografts, with TES7 significantly reduces the
secretion of vascular endothelial growth factor (VEGF) up to
60% in a subset of the tumor stem cell lines, suggesting that
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regulation of VEGF may contribute to the anti-tumor activity
of TES7 observed in vivo (27).

On the other hand, Yasuda et al. performed methylation
specific polymerase chain reaction to evaluate the methyla-
tion status and found that some of the genes, such as p/6,
ESRI, and RARp, were unmethylated only in cancer stem-
like cells, while those were fully methylated in the rest of
cancer cells. It suggests that the generally accepted concept
of aberrant promoter DNA hypermethylation in cancer cells
cannot be applied to cancer stem-like cells and also indi-
cates that DNA demethylating agents may not be able to
fully eradicate the cancer stem like-cells (28).

Kim et al. reported that targeted disruption of signal trans-
ducer and activator of transcription STAT3 in bulge region
keratinocyte stem cells inhibits chemically-induced skin car-
cinogenesis. They showed that STAT?3 is required for both the
initiation and promotion stages of skin carcinogenesis (29).

During embryonic development, conserved signaling path-
ways such as Hedgehog (Hh), Wingless, and Notch precisely
regulate critical cellular processes (e.g., self-renewal and dif-
ferentiation). Studying the expression of the Hh signaling in
human B-precursor acute lymphocytic leukemia (ALL) cell
lines, Lin et al. found that colony-formation was significantly
inhibited by cyclopamine and IPI-926. Their results suggest
that the inhibition of Hh signaling impairs ALL self-renewal
by targeting a rare cell population which may be responsible
for disease propagation (30).

CD133-positive CSCs in glioblastoma (GBM) were recently
shown to be resistant to commonly used chemotherapy and
radiotherapy (31, 32). Fan et al. depleted CSCs by Notch
pathway blockade inhibits tumor growth and propagation
both in vitro and in vivo. Reduced expression of phospho-
rylated Akt and STAT3 in these GBM neurosphere cells af-
ter gamma-secretase inhibitor GSI-18 application suggests
that Notch pathway inhibition depletes CSCs through Akt/
STAT3 mediated apoptosis. The results suggest that GSIs
can be used as chemotherapeutic reagents to target CSCs in
malignant brain tumors (33).

Ginestier et al. utilized Reparixin, a small molecule inhibitor
of IL8 signaling, to show that the IL8/CXCR1 pathway plays
an important role in the regulation of breast CSCs. The IL8
is produced by a variety of inflammatory and stromal cells
suggesting a link between microenvironment and cancer in-
volving this pathway. Inhibition of this pathway may provide
a novel therapeutic approach to target breast CSCs (34).

On the other hand, Rasheed et al. evaluated aldehyde dehy-
drogenase (ALDH) expression in primary pathologic speci-
men from 268 patients with pancreatic cancer by immu-
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nohistochemistry. They found that CD44+*CD24* ALDH*
cells isolated from tumor xenografts have significantly
lower expression of E-cadherin and higher expression of
Slug, a transcriptional repressor of E-cadherin, compared
to ALDH* or ALDH" cells. Therefore, ALDH appears to
mark highly clonogenic pancreatic CSCs. Moreover, in-
creased features associated with epithelial-to-mesenchymal
transition may play a role in the correlation of ALDH* cells
with long-term outcomes (35).

Recent discoveries have given rise to the theory that fusion
events between stem cells and tumor cells could act as malig-
nant and crucial originators in CSC generation. Schwitalla et
al. co-cultured breast stem cells with breast cancer cells. The
finding that breast stem cell/breast cancer cell hybrids exhibit
a higher proliferatory activity and increased expression lev-
els of drug resistance transporters indicates that such fusion
events may contribute to tumor progression and possible to
the evolution of a CSC phenotype (36).

Though large volume of works has been done on CSCs, it is
envisioned that the purification of CSC will be followed by
the characterization of mutations, chromosomal aberrations,
active signaling pathways, and unique surface antigens. This
knowledge will guide the development of highly specific and
more effective anti-cancer therapies.

Tumor Microenvironment

The microenvironment in which a tumor originates plays
a crucial role in cancer initiation and progression. Recent
studies indicate that the tumor microenvironment is unique
in providing both supportive and inhibitory factors which
determine the fate of the tumor and its host. Some reviews
of studies from experts in the field were provided in the 2008
AACR Annual Meeting.

Epithelial-mesenchymal transition (EMT) is a dynamic trans-
differentiation process to acquire cell mobility for body orga-
nization. Kudo-Saito et al. established a human pancreatic
cancer cell line (Panc-1) transduced with Snail gene, which
is an essential transcription factor governing EMT. They
demonstrated that Snail expression in tumor cells induces the
immunosuppressive microenvironment involving impaired
dendritic cells (DC) and regulatory T cells, resulting in pro-
motion of tumor metastasis. Blockade of the molecules iden-
tified is effective in simultaneously suppressing both tumor
metastasis and immunosuppression (37).

Clinical observations suggest that shedding of the MHC class
I chain-related molecule (MIC), a ligand of NKG2D, might
be one of the mechanisms by which tumors evade host im-
mune surveillance and progress. Wu et al. overexpressed the
wild-type membrane integrated MICB, the extracellular do-
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main secretable SMICB, and a mutated non-cleavable MICB.
A2 forms of human MICB in mouse TRAMP-C2 prostate
tumor cells. They showed that MIC shedding may contrib-
ute significantly to tumor formation by transformed cells
and that inhibition of MIC shedding to sustain the NKG2D
receptor-MIC ligand recognition may have potential clinical
implication in targeted cancer treatment (38).

The IL-15 is a proinflammatory cytokine, as it induces the pro-
duction of cytokines, which plays a role in various inflamma-
tory processes. A correlation was observed by Badoual et al.
between ADAM-17 expression in tumor cells and serum sIL-
15Ra concentrations in head and neck cancer patients. Tumor
cells coexpress IL-15Ro.and ADAM-17 in vivo. However, sIL-
15Ra did not act in vitro as an IL-15 antagonist but rather as an
enhancer of IL-15-induced proinflammatory cytokines (IL-6,
TNFa, IL-17) that may promote tumor progression (39).

To identify causative molecules that promote the susceptibil-
ity of human colorectal cancer cells, Ueda et al. examined
the expression of a panel of proteins that are known to medi-
ate cytotoxic T lymphocytes-tumor cell interactions. Their
results suggest that Dicer is responsible for the generation
of miR-222 and miR-339, which suppress intercellular adhe-
sion molecule-1 expression on cancer cells, thereby down-
regulating the susceptibility of cancer cells to cytotoxic T
lymphocytes-mediated lysis (40).

Curtin et al. uncovered a novel pathway for the activation
of GBM antigen-specific T-cell dependent immune response,
which is mediated by the release of the high-mobility-group
box 1 (HMGB1) by dying tumor cells after treatment with
thymidine kinase together with ganciclovir and this can in-
duce toll-like receptor 2 (TLR2) signaling in DC. Their re-
sults indicate that endogenous TLR2 signaling induced by
HMGBI promotes CD8+ T cell dependent anti-GBM im-
mune responses that result in tumor regression in vivo (41).

Apoptotic and necrotic cells expose phosphatidylserine (PS).
Annexins are characterized by the ability to bind phospho-
lipids of membranes in the presence of Ca’**. Frey et al.
demonstrated that the disturbed PS-dependent clearance by
macrophages of apoptotic cells leads to the accumulation of
the latter and to the occurrence of secondary necrotic cells.
Danger signals are released by the secondary necrotic cells,
which have lost their membrane integrity. The immunity
against apoptotic cells can be increased by blocking the PS-
dependent clearance with Annexin AS (42).

Differentiation of DC crucially depends on the micro-en-
vironment. Novitskiy et al. found that adenosine signal-
ing through A, receptor is an important factor of aberrant
DC differentiation leading to generation of tolerogenic, an-
giogenic, and pro-inflammatory DC. Generation of these
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adenosine-differentiated DC would have an adverse effect
in cancer and inflammatory diseases through a process that
could be prevented by A, antagonists (43).

One phenotype of myeloid suppressor (CD14*/HLA-DR")
is associated with adverse response to sepsis and has been
identified in patients with advanced melanoma. Lin ef al.
showed that these CD14*/HLA-DR- cells could affect both
the adaptive immune response via inhibition of DC differen-
tiation and the effector immune response by interfering with
T cell proliferation (44).

The TLR agonists critically regulate immune responses by
virtue of specialized receptors in DC. Xu ef al. demonstrated
that DC activated by single TLR agonists secreted IL-23 with
no or little IL-12, favoring a Th17 polarized inflammatory
response. Dual TLR agonists (R848 and LPS) or IFN-I" and
LPS generate DC that produce IL-12 and IL-23, favoring
anti-tumor immunity. These results have important implica-
tions for balancing chronic inflammation long known to pro-
mote tumor development against anti-tumor immunity (45).

The IL-12 is a strong anti-tumor immune mediator and hard-
ly detectable in tumor, whereas IL-23 suppresses anti-tumor
immunity and is highly expressed in cancer. Kortylewski
et al. demonstrated that STAT3 is critical for IL-23 over-
expression in tumor and IL-23 in turn helps to propagate
immunosuppressive effects of STAT3 activity from tumor
stromal myeloid cells to DC and tumor T regulatory cells.
Targeting STAT3-IL-23 within the tumor microenvironment
may overcome tumor immune evasion (46).

Hypoxia is a distinctive microenvironment for tumors that
are rapidly growing. In the tumor tissue under hypoxia, a
transcription factor hypoxia-inducible factor 1 (HIF-1) alpha
plays a critical role in regulating expressions of various genes
associated with tumor progression. Teramoto et al. demon-
strated that hypoxia in the tumor tissue is associated with an
immunosuppressive cytokine TGF-f3-mediated immunosup-
pression and HIF-1 inhibitors can improve anti-tumor im-
mune responses in tumor-bearing hosts (47).

Silencing of tumor suppressor genes mediated by epigenetic
modifications of the cancer genome is an area of intense re-
search; however, the causative mechanisms triggering this
mode of gene silencing remain unclear. Zuo et al. indicated
that the silencing of a putative tumor suppressor gene CST6
correlated with the activation of Akt signaling pathway in
mammary epithelial cells when they were in contact with
cancer associated fibroblasts. In addition, they observed re-
pressed chromatin marks in the promoter of CS76 in breast
epithelial cells transfected with Mry-Aktl cDNA further
implicating the activation of Akt signaling pathway in the
epigenetic silencing of CST6 (48).
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The TGFf is a very important tumor suppressor. Inactiva-
tion of TGFf signaling frequently occurs in human cancers
and contributes to tumor metastasis. Yang et al. showed that
Gr-1"CD11b* myeloid cells infiltrate into the invasive front
of tumor tissues, and facilitate tumor cell invasion and me-
tastasis through a process involving metalloproteinase activ-
ity. This infiltration of Gr-1*CD11b* cells also results in in-
creased abundance of TGFf1 in tumors with Tgfbr2 deletion.
Thus, the tumor-suppressing role of TGFP can be switched
to tumor promoting through the recruitment of Gr-1*CD11b*
cells in the tumor microenvironment (49).

The mechanisms by which stromal cells remodel the tumor ex-
tracellular matrix are poorly understood. Perentes et al. showed
that the matrix-modifying hormone relaxin reorganizes the col-
lagen network, inhibits tumor associated fibroblasts (TAFs) mi-
gration in tumors and increases TAF interaction with collagen
fibers by inducing the expression of beta 1-integrin. The TAF
induced changes in the collagen network are mediated by ma-
trix metalloproteinases (MMPs). In contrast, untreated tumors
maintained a relatively stable collagen network. They found
that direct contact between slowly moving or stationary TAFs
and collagen fibers via beta 1-integrin is a key mechanism of
matrix MMP-mediated collagen remodeling in vivo (50).

Constitutive increases in prostaglandin production are associ-
ated with initiation and progression of several types of can-
cers. Based on their studies, Weiser-Evans et al. proposed that
in addition to having direct effects in NSCLC, cytosolic phos-
pholipase A, (cPLA,) plays an important role in the tumor mi-
croenvironment, specifically the macrophage. They hypothe-
sized that cPLA, is critical for mobilization of macrophages to
the tumor and may play a critical role in cytokine production
required for lung cancer progression and metastasis (51).

Targeted Therapy

Targeted therapies have significantly changed the treatment
of cancer over the past decade. As many oncologists believe
that targeted therapies are the chemotherapy of the future,
new approaches for more tumor specific treatment with less
toxicity continue to be investigated.

The Bcl-2 proto-oncogene is overexpressed in 50-70% of
breast cancers, potentially leading to resistance to chemo-
therapy, radiation, and hormone therapy. Ozpolat et al. dem-
onstrated that targeted silencing of Bcl-2 induces autophagic
cell death which is mediated by ATGS in breast cancer cells
and that induction of autophagic cell may be used as a thera-
peutic strategy alone or in combination with chemotherapy
death in breast cancer cells overexpressing Bcl-2 (52).

Mammalian target of rapamycin (mTOR) plays a central role
inregulating cell growth and cell cycle progression. Santiskul-
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vong et al. found that in the LSL-K-Ras G12D/+/PTEN loxP/
loxP murine ovarian cancer model that is based on conditional
deletion of the tumor suppressor gene PTEN and concomitant
expression of constitutively active K-Ras, oral administration
of either the mTOR inhibitor RADOO1 or the dual pan-PI3K/
mTOR inhibitor NVP-BEZ235 resulted in significantly re-
duced S6 ribosomal protein phosphorylation for RAD0O1,
and decreased Akt phosphorylation for NVP-BEZ235 in tu-
mor tissue of treated mice. Their results indicated that the
efficacy of mTOR inhibition can be significantly enhanced by
concomitant inhibition of Akt phosphorylation (53).

Using a TKI-sensitive NSCLC cell line, Sharma et al. iso-
lated several clones with striking resistance (500-fold) to
EGFR-TKIs. The TKI resistance in these clones is com-
pletely reversible over time, suggesting a non-mutational and
possibly epigenetic mechanism in mediating cell survival.
This in vitro model recapitulates the clinical experience of
reversible resistance experienced by some NSCLC patients.
This mechanism of drug resistance (or more appropriately
designated drug tolerance) allows the tumor cells to evade
the initial onslaught of the drug and allow a small fraction
of cancer cells to persist long enough until more permanent,
genetic forms of drug resistance can develop (54).

Investigating how to overcome the biologic heterogene-
ity on resistance to treatment, Kuwai et al. revealed that
oral AEE788 (an inhibitor of EGFR phosphorylation) sup-
pressed proliferation and increased apoptosis of tumor cells
and tumor-associated endothelial cells. Oral STIS71 (an
inhibitor of platelet-derived growth factor receptor 3 phos-
phorylation) increased apoptosis of tumor-associated en-
dothelial cells and pericytes. The combination of AEE788,
STI571, and irinotecan produced the greatest inhibition of
primary tumor growth and metastasis (55).

Although the cross-talk between EGFR and endothelin A
receptor (ET,R) generates signaling networks that confer
an aggressive phenotype to ovarian cancer cells, the under-
lying mechanisms that follow ET,R ligand binding remain
unknown. Rosano er al. showed that (-arrestin-1 siRNA
inhibited P-catenin transcriptional activity and cell invasion,
indicating that (3-arrestin-1 is a necessary component for en-
dothelin-1-induced EMT-related signaling. Both ZD4054,
a specific ET,R antagonist, and ET,R siRNA prevented the
signalplex formation and EGFR transactivation, impairing
the signaling network involved in EMT (56).

The availability of advanced tools would impact dramatically
the efficiency and development speed of targeted therapies
(57). Concurrent chemoradiotherapy has been proven effica-
ciously superior to sequential therapy, but it also significantly
increases toxicity. Nanoparticle formulations of chemothera-
py have been shown to increase efficacy and decrease toxic-
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ity when compared to small molecule counterparts. Wang et
al. developed a novel targeted nanoparticle platform that can
carry both chemotherapeutics and metal radioisotopes, mak-
ing nanoparticle delivery of concurrent chemoradiotherapy
possible. This platform can also be used for dual imaging
and therapy when an imaging radioisotope is used (58).

Cancer Prevention

Many epidemiological studies have demonstrated an inverse
quantitative relation between the consumption of supple-
mentations or plant-based diets and the risk of developing a
variety of cancers. Some reviews were reported in the 2008
AACR Annual Meeting to reveal the protective properties of
these substances.

Several lines of evidence suggest that higher calcium intake
and higher vitamin D status have anti-neoplastic effects, this
is most apparent for colorectal carcinogenesis. Animal stud-
ies have consistently shown that higher calcium intake re-
duces the risk of experimental large bowel tumors, and there
are similar findings for vitamin D and its analogues. There is
also evidence that there may be an interaction of calcium and
vitamin D in their anti-neoplastic effects, at least in the large
bowel. Thus, calcium and vitamin D may work synergisti-
cally through the same biological pathways in inhibiting the
development of colorectal neoplasia (59).

There is substantial evidence that the very high concentra-
tions of glucosinolates (GS), secondary phytochemicals
present in the seeds, sprouts, and mature forms of Cruci-
ferae, play a major role in the protective effects on cancers.
Many of the effects of GS on animal tissues are almost
certainly not due to the GS themselves but to their isothio-
cyanate (ITC) and other enzymatic hydrolysis products.
However, the efficiency of the GS to ITC conversion varies
enormously among individuals (from 2% to 40%). Differ-
ences in bioavailability of ITC from GS among individuals
may vary the protective efficacy of crucifers (60).

The cancer preventive activities of many polyphenols have
been demonstrated in different animal models. However,
epidemiological studies did not convincingly demonstrate a
reduction of human cancer risk associated with the consump-
tion of flavanols (such as quercetin and myricetin found in
many vegetables, fruits, and beverages) and anthocyanins
(such as glycosides of cyanidin and delphinidin found in ber-
ries, grapes, cabbages, onions, radishes, etc). More studies on
their bioavailabilities and mechanisms of actions are needed
to bridge the gaps between animal and human studies (61).

Epidemiologic studies suggest a 20-40% reduction in the risk
of colorectal cancer and adenomas in individuals with high
folate intake compared with those with low intake. However,
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based on the lack of compelling supportive evidence and on
the potential tumor-promoting effect, routine folic acid sup-
plementation is not be recommended as a chemopreventive
measure against colorectal cancer and other cancers (62).

Afterthought

This year’s AACR Annual Meeting is at a crossroad. Inheriting
the 2007 Centennial Meeting (63) and breaking new grounds
for the future, cancer researchers are making breakthroughs
that are giving cancer patients new hope. The friendly am-
bience of the meeting stimulated much discussion and cross
fertilization of ideas between the participants that will surely
lead to further exciting new developments in cancer research.
Leading scientists are using novel approaches to detect cancer
early and studying the first potential therapeutic agents aimed
at launching cancer prevention and halting cancer progres-
sion. With effective treatments just over the horizon, we can
see the beginning of the end for cancer.
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