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Cancer progression in vivo

* Increased stromal responses
Enhanced cancer associated fibroblast activity
CAFs are reqgulators of cancer progression




Intrinsic oncogenic and epigenetic changes have
been related to changes in malignant cell
metabolism.

Targeting cancer metabolism for cancer treatment.

In vivo evidence dissecting the stromal contribution
of the molecular control of malignant cell
metabolism with matched oncogene and tumour
suppressor gene profiles still required.




Focal Adhesion Kinase:

Point of converging signals
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Non-receptor protein
tyrosine kinase

Focal + Migration  + Actin + Matrix + Survival &
contacts organisation deposition Proliferation

—expected role of FAK in fibroblast activation in vitro....
but what happens in vivo?



Hypothesis

Loss of CAF-FAK will reduce fibroblast activation,
thus reduce tumour growth in vivo



Survival (%)

Low levels of stromal FAK correlate with poorer prognosis

In human breast and pancreatic cancer

Human breast cancer
Finak et al., stromal laser capture
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Human pancreatic cancer
Stratford et al., activated stroma samples
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Require a model the CAF FAK-loss In vivo




A subpopulation of CAFs express
Fibroblast SpeC|f|C Protein (FSP-1)
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Targeting cancer associated fibroblast FAK
Generation of FSP-Cre; FAK" mice

No apparent gross defects

FSPCre-; FAK FSPCre+; FAK"

Mendelian ratio Weight (30d)  Gender distribution b

FSPCre-;FAK FSPCre+;FAK(

B
~ o

[N
N

mouse ngght (9)

[N
o

o5
0\
&
N
N4
W Q <
C @ b _fibroblast
KX S E 1 2 3

E-cadherin |-'. |
endomucin| |

PDGFR- | - —— |

o-SMA




Targeting cancer associated fibroblast FAK

Generation of FSP-Cre;: FAK! I mice

Macrophages from tumour bearing mice
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CAF-FAK deletion enhances tumour growth

FSPCre-; FAKM FSPCre+; FAKM
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EO771 orthotopic
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Loss of CAF-FAK does not affect desmoplasia
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Loss of CAF-FAK does not affect desmoplasia

FSP-Cre-;FAK/ FSP-Cre+;FAK"
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Enhanced tumour growth in FSPCre+;FAK" mice is

associated with reduced blood vessel density

EO771 TB32048

2000 « ‘ 2000 1 ‘
o o FSPCre+;
= FSPCre-;  FSPCre+; FSPCre+; £ FSPCre-;  FSPCre+; FAK{I
E£1500 FAKTA FAKA FAKIN € 1500 1 FAKM FAKM
Q o XXX
(@ L
1000 4 S 1000{ 1
5 lcm 5 — FSPCre-;
g FSPCre-; g FAKT/

i EAK |
= 500 = 500

0 | I B E— T T !

0O 5 10 15 20 25 30 35 0 5 10 15 20 25

days

Blood vessel density
(blood vessels/mm?)
N w £
Blood vessel density
(blood vessels/mm?)

Pimonidazole (% area)
Pimonidazole (% area)

Late EQ771 Late TB32048




No change in tumour blood vessel perfusion In

FSPCre+:FAK" mice
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No change in blood vessel density or hypoxia in

early size-matched tumours
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Summary (1)

1. Reduced stromal FAK levels correlate with poor prognosis
In human breast and pancreatic cancers

2. Loss of CAF FAK in FSPCre+:FAK" mice show enhanced
tumour growth

3. Tumours in FSPCre+;FAK" mice grow with reduced
angiogenesis — suggests alternative strategy for malignant
cell growth?



Enhanced metabolic activity and glucose uptake in early

size-matched tumours grown in FSP-Cre+; FAK" mice

Increased glucose uptake in size matched tumours
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Freshly isolated malignant cells show elevated glycolysis and glycolytic

MMTV+;

FSP-Cre-;FAK®

capacity that is dependent on CAF interaction
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Freshly isolated malignant cells

—~ 150+
< *kk*k *kk%k
°
s °
o
= 1004
= 00
£
I °8o o
£ 504
x o® o
<
O o
w
0

,\Qx & ;{QX.‘\\‘\ @ R
Wt Wt W W

0@:

Q%Q

.I I .
SN
o

Q%
Glycolysis

00
Q”

o
& ’

&
Glycolytic
capacity

FSP-Cre+;FAK



Evidence for non-metabolite paracrine effect of

CAF-FAK-deficiency on malignant cell metabolism
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How do FAK-null CAFs affect tumour cell
metabolism?




What is changing in CAFs and how does this affect
malighant cell metabolism?

1
\\ Cellular metabolism /




Elevated cytokine mediated signalling and

cytokine levels in FAK-null CAFs

Phsophoproteomics: Most enriched signalling pathways in FAK-null CAFs
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CCL6 and CCL12 regulation of malignant cell metabolism
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Inhibition of CCR1 and CCR2 inhibit the enhanced tumour metabolism

and growth in vivo

EO771 orthotopic
breast cancer
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Enhanced epithelial cell metabolic signalling pathways in

patients with low stromal FAK levels
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Gene set enrichment analysis (GSEA), based on differential expression between the cancer cells in
patients with low and high stromal FAK, revealed the upregulation of key metabolic pathways including
glycolysis, TCA cycle, electron transport chain and fatty acid metabolism in patients with low stromal FAK.



Enhanced metabolic signaling pathways in mouse malignant cells

Incubated with FAK-null CAF CM

Mouse malignant cells

Most significantly changed metabolic pathways in
malignant cells incubated with CM from FAK-null CAFs
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Elevated PKA and mTOR signaling is important in enhanced

metabolism of malignant cells exposed to FAK-null CAF CM
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CCR1/2 inhibition reduces

PKA inhibition reduces

KSR

mTOR inhibition reduces

PI3K signalling
PI3K inhibition
& reduces CCL12
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Cellular metabolism

Cancer cell

Overall summary

FAK-null CAF

Loss of CAF-FAK:

Does not affect tumour desmoplasia in vivo
Reduced angiogenesis
Elevates CAF CCL6 and CCL12 expression

In tumour cells:

Enhanced signaling downstream of CCR1/CCR2
Elevated requirement for PKA and mTOR signaling in
enhanced glycolysis

Correlation of enhanced metabolic pathways in
mouse tumour cells exposed to FAK-null CAF CM and
patient data with low stromal FAK expression
Enhanced tumour growth

Evidence for CAF-FAK regulation of tumour cell
metabolism.

Extrinsic control of tumour cell metabolism

Give an example that levels of CAF-FAK affect tumour
cell metabolism

Implications for targeting tumour cell metabolism
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