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Figure 1 | Determinants of the tumour metabolic phenotype. The metabolic
phenotype of tumour cells is controlled by intrinsic genetic mutations and external
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Figure 1 | Determinants of the tumour metabolic phenotype. The metabolic
phenotype of tumour cells is controlled by intrinsic genetic mutations and external
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Cellular adaptations to hypoxia and acidosis during somatic evolution of breast cancer
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Inhibitors of Na+/H+ exchanger 1 (NHE1)

amiloride or cariporide

There is a potential risk of life-threatening
side effects associated with this class of
agents. In fact, Sanofi has stopped the
clinical development of cariporide owing to
the unexpected incidence of stroke in a
large Phase lll clinical trial.
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The diverse and complex roles
of NF-xB subunits in cancer

Neil D. Perkins

Abstract | It is only recently that the fullimportance of nuclear factor-xB (NF-«B) signalling to
cancer development has been understood. Although much attention has focused on the
upstream pathways leading to NF-kB activation, it is now becoming clear that the inhibitor of
NF-kB kinases (IKKs), which regulate NF-«B activation, have many independent functions in
tissue homeostasis and normal immune function that could compromise the clinical utility of
IKK inhibitors. Therefore, if the NF-xB pathway is to be properly exploited as a target for both
anticancer and anti-inflammatory drugs, it is appropriate to reconsider the complex roles of
the individual NF-kB subunits.
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Cancer-related inflammation, the seventh hallmark of cancer: links to genetic instability
Francesco Colottal, Paola Allavena2, Antonio Sica2,3,Cecilia Garlanda2 and Alberto Mantovani2,4
Carcinogenesis vol.30 no.7 pp.1073-1081, 2009
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Modifying IGF1 activity: an approach to treat endocrine
disorders, atherosclerosis and cancer
David R. Clemmons Natur e reviews drug discovery 2007
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‘Modifying IGF1 activity: an approach
Abstract to treat endocrine disorders,
atherosclerosis and cancer

David R. Clemmons

Abstract | Insulin-like growth factor 1 (IGF1) is a polypeptide hormone that has a high degree
of structural similarity to human proinsulin. Owing to its ubiguitous nature and its role in

Therefore, inhibiting IGF1 action has been proposed as a specific
mechanism for potentiating the effects of existing anticancer therapies or
for directly inhibiting tumour cell growth.
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Inhibition of the IGF1 axis may also be helpful in SN TIGFIEEHIZ AL =15
modifying the activity of a number of disease states. H-hEFAEIEYTHICE
Because of its potent anti-apoptotic activity, inhibiting ZRrLTLVS
IGF1 signalling is a major therapeutic goal in canc /

- research'®'®”, Recent studies that have combined the

use of local radiotherapy and/or chemotherapy with

IGF1 inhibitors to take advantage of the fact that IGF1 IGFLEMZ T (5 EHEHR -
can antagonize the pro-apoptotic effects of these treat- EREARA L !

ments" > >16_This appears to be a particularly promising

Modifying IGF1 activity: an approach to treat endocrine disorders, atherosclerosis and cancer
David R. Clemmons Nature reviews drug discovery 2007
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Insulin and insulin-like growth factor
signalling in neoplasia

Michael Pollak

Abstract | Insulin and insulin-like growth factors (IGFs) are well known as key regulators of

energy metabolism and growth. There is now considerable evidence that these hormones
and the signal transduction networks they regulate have important roles in neoplasia.
Epidermiological, clinical and laboratory research methods are being used to investigate
novel cancer prevention and treatment strategies related to insulin and IGF signalling.
Pharmacological strategies under study include the use of novel receptor-specific
antibodies, receptor kinase inhibitors and AMP-activated protein kinase activators such as
metformin. There is evidence that insulin and IGF signalling may also be relevant to dietary
and lifestyle factors that influence cancer risk and cancer prognosis. Recent results are

encouraging and have justified the expansion of many translational research programmes.

Insulin and insulin-like growth factor signalling in neoplasia Michael Pollak Nature Review Cancer 2008
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Metformin actions that are relevant to neoplasia.
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Fatty acid synthase and the lipogenic
phenotype in cancer pathogenesis

Javier A. Menendez* and Ruth Lupu*

Abstract | There is a renewed interest in the ultimate role of fatty acid synthase (FASN)—

a key lipogenic enzyme catalysing the terminal steps in the de novo biogenesis of fatty o p—ry——— Distarbance of mermbrane famction
acids— in cancer pathogenesis. Tumour-associated FASN, by conferring growth and o

survival advantages rather than functioning as an anabolic energy-storage pathway, o(*'? C? Q O ne of

appears to necessarily accompany the natural history of most human cancers. A recent " 99 ?;5 o QQ%"

identification of cross-talk between FASN and well-established cancer-controlling ?QE) ?:-)OQQ“ o !

networks begins to delineate the oncogenic nature of FASN-driven lipogenesis. FASN, a Ty Y '

nearly-universal druggable target in many human carcinomas and their precursor lesions, Phospholipids

offers new therapeutic opportunities for metabolically treating and preventing cancer.
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Various tumours and their precursor lesions unexpectedly undergo
exacerbated endogenous FA biosynthesis irrespective of the levels of
extracellular lipids. By the mid-1950s, using in vivo labelling with
14C-glucose, it was determined that practically all esterified FAs in
tumour models were derived from de novo synthesis.

In contrast to normal cells, this de novo synthesis of FAs may
account for more than 93% of triacylglycerol FAs in tumour cells.

N M :U)E%fﬁﬂiﬂﬂmwﬂ'ﬁﬂﬁﬁd)de
Ho @E ® o novo ERKIEr) T —ILT )
( +O0—ILD93%LLLIZTESH
)(;[EGCG 1 :E,l/h'fa:l'\
‘;\th COO:X/" Cerulenin, Orlistat, C75,
: cro Triclosan, Epigallocatechin-3-
i gallate (EGCG).

Javier A. Menendez and Ruth Lupu, Nature Reviews Cancer, 2007
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Ursolic Acid Increases Skeletal Muscle and Brown Fat and

Steven D. Kunk

Michael C. Dyle’,

1 Departments of Internal Medicine
of Medicine, The University of lowa,

Christopher J. Elmore’, Kale S. Bongers', Scott M. Ebert’', Daniel K. Fox',
A. Bullard’, Christopher M. Adams'%*

ular Physiology and Biophysics, and Fraternal Order of Eagles Diabetes Research Center, Roy J. and Lucille A. Carver College
wa, United States of America, 2 lowa City Veterans Affairs Medical Center, lowa City, lowa, United States of America

Abstract

Skeletal muscle Akt activity stimulat
disease. We recently found that ursoli
obese mice. Here, we tested the hypothe
diet-induced obesity. We studied mice that
ursolic acid increased Akt activity, as well as
vessel recruitment (Vegfa) and autocrine/paracr
mass, fast and slow muscle fiber size, grip strength
a tissue that shares developmental origins with skel
ursolic acid increased energy expenditure, leading to r
steatosis. These data support a model in which ursolic ac
increasing skeletal muscle and brown fat, and suggest urs
obesity-related illness.

owth and imparts resistance to obesity, glucose intolerance and fatty liver
es skeletal muscle Akt activity and stimulates muscle growth in non-
acid might increase skeletal muscle Akt activity in a mouse model of
igh fat diet lacking or containing ursolic acid. In skeletal muscle,
RNAs that promote glucose utilization (hexokinase-ll), blood
(Igf1). As a result, ursolic acid increased skeletal muscle
clty Interestingly, ursolic acid also increased brown fat,
ent with increased skeletal muscle and brown fat,
roved glucose tolerance and decreased hepatic
lucose intolerance and fatty liver disease by
tial therapeutic approach for obesity and
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Figure 4. Ursolic acid reduces diet-induced fatty liver disease.
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Ursolic Acid Inhibits STAT3 Activation Pathway Leading
to Suppression of Proliferation and Chemosensitization

of Human Multiple Myeloma Cells

Ashutosh K. Pathak,! Manisha Bhutani,! Asha S. Nair,! Kwang Seok Ahn,!
Arup Chakraborty,2 Humam Kadara,® Sushovan Guha,* Gautam Sethi,!

and Bharat B. Aggarwal’

"Cytokine Research Laboratory, 2Department of Experimental Therapeutics, °Department of Thoracic/Head
and Neck Medical Oncology, and *Department of Gastrointestinal Medicine and Nutrition,
The University of Texas M. D. Anderson Cancer Center, Houston, Texas

Abstract

The activation of signal transducers and activators of
transcription 3 (STAT3) has been linked with the
proliferation of a variety of human cancer cells,
including multiple myeloma. Agents that can suppress
STAT3 activation have potential for prevention and
treatment of cancer. In the present renort. we tested an

significantly potentiated the apoptotic effects of
thalidomide and bortezomib in multiple myeloma cells.
Overall, these results suggest that ursolic acid is a novel
blocker of STAT3 activation that may have a potential
in prevention and treatment of multiple myeloma and
other cancers. (Mol Cancer Res 2007;5(9):943-55)

Ashutosh K. Pathak et al. Mol Cancer Res 2007;5(9):943-55
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The Initial Hours of Metastasis:
The Importance of Cooperative Host-Tumor

Cell Interactions during Hematogenous
Dissemination

BBICHSTHINEFESEEEHE
AoOMRENOHEERSTHS ! !
FIC/MR, SFRER, EERABE 2
TWD

Myriam Labelle and Richard O. Hynes

ABSTRACT  Tumor cells transit fro

tases indistant organs. During this e-rrerTTOET 01 eNVi-
ronmental challenges and stimuli that profoundly impac T metastatic potential. Here, we review
the cooperative and dynamic host-tumor cell interactions that support and promote the hematogenous
dissemination of cancer cells to sites of distant metastasis. In particular, we discuss what is known
about the cross-talk occurring among tumor cells, platelets, leukocytes, and endothelial cells and how

these cell-cell interactions are organized both temporally and spatially at sites of extravasation and in
the early metastatic niche.

Myriam Labelle and Richard O. Hynes, The Initial Hours of Metastasis: The Importance of Cooperative
Host-Tumor Cell Interactions during Hematogenous Dissemination, Cancer Discovery 2012;2:1091-1099.



Host—Tumor Cell Interactions during Metastatic Dissemination
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