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Joseph-Claude-Anthelme Recamier

 French scientist

* November 6, 1774- June 28, 1852

* In 1829, he recognized the ability of
tumors to invade, colonize, and
destroy distant organs

* He termed this phenomenon
metastasis
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Metastasis
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Definition: the
sequential cascade
of events that
results in the
spread of cells
from the primary
tumor site to
distant organs




Retrospective Analysis of Metastasis
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Current definition of the ‘seed and soil’ hypothesis %
consists of 3 principles:

(1) Primary neoplasms (and metastases) consist of both tumour and host cells

(2) Metastasis is selective for cells that succeed in invasion, mobilization, survival
in the circulation, arrest in distant capillaries, and extravasation into and
multiplication within the organ parenchyma

(3) Metastasis can only develop in certain organs

The outcome of metastasis depends on multiple
Interactions of metastasizing cells with homeostatic
mechanisms, which the tumour cells can usurp

Fidler et al, Nature 2002
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Most common sites of

Cancer metastasis

and their symptoms

Tumor type
Brain
- Headaches Breast
- Seizures
- Vertigo
Lymph nodes Lu ng

- Lymphadenopathy adenocarcinoma

Skin melanoma

2D

Respiratory 3
- Cough (/i
- Hemoptysis
- Dyspnea Colorectal

Pancreatic
Liver
- Hepatomegaly Prostate
- Jaundice

Sarcoma

Skeletal
- Pain Uveal melanoma
- Fractures
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Principle sites of
metastasis

Bone, lungs, liver and
brain

Brain, bones, adrenal
gland and liver

Lungs, brain, skin and
liver

Liver and lungs
Liver and lungs
Bones

Lungs
Liver

Nguyen et al, 2009
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Not all cancer patients develop metastases
Not all metastases have a known primary tumor site
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Hypothesis

We hypothesize that there are somatic alterations and/or expression changes
unigue to a subset of breast tumor cells, the ‘seeds’, that interact with and
target specific host tissues, the ‘soil’, to form secondary tumors. The unique
tissue microenvironments or ‘soils’ encountered in each individual, may in part
explain the differences we observe in metastatic events in patient groups
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Percentage Distribution of Estimated New Cases and Deaths for Selected

Breast cancer is the most common cancer *
among Canadian women

Cancers, Females, Canada, 2010
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Type of Cancer
258

Lups

I Breast 14.8
Colorectal 11.4
Pancreas 5.6
Ovary 49
Non-Hodgkin Lymphoma 39
Leukemia 28
Body of Uterus 22
Brain 2
Stomach 2.0
Multiple Myeloma 1.8
Kidney 1.7
Bladder 1.5
Esophagus 1.2
Oral 11
Cervix 1.0
Melanoma 1.0
Liver 0.4
Thyroid 0.3
Larynx 0.3
Hodgkin Lymphoma 0.1
All Other Cancers

Deaths
N = 36,200
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Percentage

New cases exclude an estimated 34,300 of non-melanoma skin cancer (basal and squamous).
Deaths for “All Other Cancers” include about 110 deaths with underlying cause “other malignant

neoplasms” of skin.
Analysis by: Chronic Disease Surveillance Division, CCDPC, Public Health Agency of Canada

Data sources: Canadian Cancer Registry and Canadian Vital Statistics Death databases at Statistics Canada
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Breast cancer metastasis

Blood-brain barrier
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Breast cancer metastasis to the lungs and bones
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Overview of experimental plar
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Aim 1: Identification of candidate genes involved in the etiology of %
site-specific breast cancer by sequencing of primary and secondary
breast tumors

Tumor specific candidate Host tissue specific
genes candidate genes
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Aim 2: Identification of candidate host genes in patients with "
and without bone and lung metastasis

1500 tissue biopsies from sites of

metastasis
500 breast cancer 500 breast cancer 500 breast cancer
patients with no patients with bone patients with lung
met. met. met.
Sequence all

candidate genes

Expression differences
Mutation status




and for the generation of novel cancer therapies targeting ’ﬁ%&
metastatic cancers in vivo %;%
7iﬁn‘mur cells '

No mets

Mets to the bone Mets to the lung

Cancer therapy approaches targeting the
candidate tumor (seed) and corresponding
candidate host (soil) genes
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Future Directions N

« Extension of analysis to other cancer types
o Candidate genes as prognostic indicators

e Combined therapy
— Target both primary tumour and metastatic niche

* Prophylactic therapy
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“The best work in the pathology of cancer is now done
by those who...are studying the nature of the seed.
They are like scientific botanists, and he who turns over
the records of cases of cancer is only the ploughman,
but his observations of the properties of the soil might
be useful.”

Stephen Paget (1889)
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