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Overarching Themes*

e Stress biology can influence tumor biology
— 1.5 - 3-fold effects observed

« Mechanisms are being elucidated

— Neuroendocrine regulation of:
* Neoplastic cell growth

« Tumor gene expression
e Viral gene expression

e Cell-mediated immunity
e Invasion

« Tumor growth and progression

e Opportunity to test adjuvant interventions

* See also: Biobehavioral Influences on Cancer Biology: An Emerging Opportunity (2007)



Future Directions

% ° Breadth of effects

A, < Biological
mechanisms

e Clinical impact



Opportunities

e Basic science
 Quantitative experimental models
 Pharmacologic and molecular tools

* In vivo models of human tumor biology

e Translational science
e Pilot trials for neuroendocrine modifiers
e Biomarkers for biobehavioral influences

e Transdisciplinary science



Symposium Purpose

e Facilitate knowledge of this emerging
area in the NCI behavioral research
portfolio

e Obtain BSA input on how NCI can best:

—Expand the breadth and depth of
this transdisciplinary science

—Catalyze productive high impact
collaborations
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Integrated model of bio-behavioural influences on cancer pathogenesis through

neuroendocrine pathways

Life stress
« Cumulative burden
« Trauma

« Socio-economic
status

« Early-life experience

Psychological
processes

» Depression
« Social support

« Appraisal and coping

Health behavior
« Sleep

« Physical activity
« Diet

» Sexual behaviour

Biological cancer-risk factors
= Genetic/hereditary

= Carcinogen exposure

» Aging

= Co-morbid diseases

« Viral infection

« Circadian clocks

Initiation

= Mutation

« Viral oncogenes
« Cell proliferation
« DNA repair

v

Neuroendocrine regulation
« Adrenaline/noradrenaline
» Glucocorticoids

« Oestrogen, androgen, dopamine,
serotonin, TSH, growth hormone,
prolactin, oxytocin and melatonin

Tumour growth

= Apoptosis

» Angiogenesis

« [nvasion

« Immunological escape

v

Immune response

« Cellular (NKC, CTL and T-cell
activity) and humoral

» T,1/T, 2 cytokines, macrophages,
IL-1, IL-6, TNFa and TGFP

« Cell recruitment, signalling and
chemokines

Therapy

« Surgery

« Chemotherapy

= Radiation

« Targeted molecules
« Immunotherapy

= Endocrine therapy

v

Remission/progression

» Growth support
for MRD

« Immune surveillance

<

Metastasis
« Embolism
» Attachment

« Establish
microenvironment

« Proliferation
= Angiogenesis
« [nvasion

» Migration
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