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Biobehavioral regulation of gene expression in cancer

How do social factors regulate gene expression?
Are these “social signal transduction” pathways active in clinical cancer?
Do they shape the evolution of the tumor genome?

What are the prospects for protective intervention?




Social
processes

function

A 4

ANS neurons,
NE

}

Cellular

B-AR / PKA

Tumor
Genome




denylyl
cyclase

/ ® Norepinephrine

p, adrenergic
receptor

ATP

Transcription of

7p)
o)
c
@
)
g
0]
e
©
o
T
o)
%))
o
o]
R
S




Social
processes

function

A 4

ANS neurons,
NE

}

Cellular
B-AR / PKA

psychology = TF

Tumor
Genome




Social
processes

function

A 4

ANS neurons,
NE

}

Cellular

B-AR / PKA

Tumor
Genome




KSHV / HHV-8

BC3 cells latently infected with KSHV

1000

0.5% replicating

FSo-H

UL TR 2 3 4
10 10 10 10 10
+ 10 uM Norepinephrine

=
= 3
T
3
(] ] =
L 3
o

Tk 1! 108 ik Tis

Chang et al. (2005) Journal of Virology, 79, 13538
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Biobehavioral regulation of gene expression in cancer

(HOW do social factors regulate gene expression? >

2. Are these “social signal transduction” pathways active in clinical cancer?

3. Do they shape the evolution of the tumor genome?

4. What are the prospects for protective intervention?

Answer: Neuroendocrine activation of cellular signal-transduction pathways.
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Cole et al. (2005) Bioinformatics 21, 803
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Depression and ovarian carcinoma: functional genomics

» 10 primary ovarian epithelial carcinomas

- 5 pt. with high social support and low depression

- 5 pt. with low social support and high depression
- matched on Grade, Stage, and histological subtype

» Global gene expression profiling

- Affymetrix U133A high-density oligonucleotide arrays
- simultaneous hybridization in UCLA / Jonsson Cancer Center DNA Microarray Core
- low-level expression analysis by Robust Multi-array Averaging (RMA)

e Bioinformatics

1. Identify differentially expressed genes (> 2-fold)
2. ldentify upstream transcription control pathways (www.telis.ucla.edu)




Depression and ovarian carcinoma: functional genomics
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Depression and ovarian carcinoma: functional genomics
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Depression and ovarian carcinoma: functional genomics
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Depression and ovarian carcinoma: functional genomics
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Biobehavioral regulation of gene expression in cancer

1. How do social factors regulate gene expression?

@e these “social signal transduction” pathways active in cIinic@

3. Do they shape the evolution of the tumor genome?

4. What are the prospects for protective intervention?

Answer: Risk-related activation of the cAMP / PKA / CREB pathway in
primary ovarian tumors
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B-AR pathway genes: ovarian carcinoma
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B-AR pathway genes: ovarian carcinoma

Status: summary results
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B-AR pathway genes: ovarian carcinoma
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Biobehavioral regulation of gene expression in cancer

1. How do social factors regulate gene expression?

2. Are these “social signal transduction” pathways active in clinical cancer?

@ they shape the evolution of the tumor genome? >

4. What are the prospects for protective intervention?

Answer: Evidence of selection for 3-AR / PKA genes in ovarian cancer
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Biobehavioral regulation of gene expression in cancer

1. How do social factors regulate gene expression?
2. Are these “social signal transduction” pathways active in clinical cancer?

3. Do they shape the evolution of the tumor genome?

@hat are the prospects for protective intervention? >

Basic science: Pathway identification
- rational targeting of interventions (agent selection, personal risk profiling)
- genomic biomarkers for intervention impact

Translational opportunity: B-AR pathway
- B-blockade (safe, cheap, effective?)
- molecular manipulation (ADRB2, ADCY, transcription factors, stay upstream for leverage)




Support

NCI 1R01-CA116778
NCI 1R01-CA110793
NCI 1R01-CA109298
NIDCR 1R01-DE015970
NIDCR 1R03-DE016569
NIAID 1R01-Al52737
MacArthur Foundation
James Pendelton Trust
HopelLab Foundation






