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Our lab is studying the role of stem cell during
development, homeostasis and cancer

Development

Homeostasis

(=1

a Embryonic
precurser

- o
/ \
/ \
o \
[
|
|
\ J

Stem cells anse \

from embrycnic
precursors

Self- Normal fetdl
renewal stem cell

Stem colls

change their
intrinsic properties

L Restricted progenitor/
mature cell

ifferentiation/

uss:mn of

renewal
ulen‘ a

Normal
stem cell

Self-
renewszl
/
\ Premalignant

'0“9“'3’ / | stem cell

Clonal evolution

over time

L]
Self- ormal adult
renaval stem cell
Differentiationy
fate datermination
‘ ] O JQ“

Mature cells with imited
proliferative potental

A 4
Selt- ' \ Malignant cancer
renowal stem cell
Differentiation/
rastriction

Benign cancer cels with Imited
proli‘erative potential

Cancer initiation

Cancer growth

Pardal et al.
Nature Review Cancer 2003



Mechanisms regulating tumor heterogeneity

b Cell-of-origin model O Tumour

Visvader JE Nature 2011



Development and homeostasis of the mammary
gland
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Different cellular lineages compose the mammary
epithelium

myoepithelial basement luminal
cell membrane cell

macrophage

Visvader JE Genes & Dev 2009
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Basal cells are multipotent in transplantation assays

MG from 3 week-old

females

of breast epithelium

Injection of small pieces

DeOme, 1959

Purification and unique properties of mammary

epithelial stem cells
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Generation of a functional mammary gland from a
single stem cell
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Defining the cellular hierarchy of mammary gland
using genetic lineage tracing experiments

Alexandra Van Keymeulen, PhD
Marielle Ousset, PhD

4| iy
it

_. Gaelle Bouvencourt U

( 3

Lox Lox
ONYA
B T
Il Lineage specific
Anna Sofia Rocha, PhD

Lineaqges specific inducible CRE l TAM
()

CRE ER

Myoepithelial:
K14, K5, Lgr5 CREER

Luminal:
K8, K18, K19CREER

(%

(O _
Bl > o

- Genetic and irreversible labelling of the cells
—> Spatial and temporal control of Cre activation




Lineage tracing SC and their progeny

Tracing multipotent SC Tracing unipotent SC




All mammary epithelial lineages derived
from K14 expressing cells during morphogenesis
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K14+ unipotent stem cells ensure mammary
myoepithelial lineage expansion during puberty

Contribution of K14 derived cells

K14rtta: TetOCre: .
during puberty

Rosa26-YFP DOX
I CRE activity in K14 expressing cells

| - Age

12 16 (week)

M) -

1234 10 weeks after induction

Lox Lox

Myoepithelial ineage Luminal lineage

~]1w
3.
N =
o
O,
- ) 80 T
" - B CD29LoCD24+ T _
o 8 go @ CD29Hi CD24+
|||1m1]31|||ITTI|4|||lITIITﬁ‘ +
10 10 10 10 m 40
CD29 L
S
= 20
(o]
110w X o L
< 1w 10w
NV
(]
O-
ll|||I1T|3 T |nrm|4 T |||ITH|5_I'

10 10

CcD29

10




K14+ SCs ensure mammary
myoepithelial lineage expansion during pregnancy
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K8+ unipotent SCs ensure mammary luminal
lineage expansion during puberty
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K8+ unipotent SCs ensure mammary luminal
lineage expansion during pregnancy
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Unipotent basal stem cells become
multipotent in transplantation assay
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Lineage hierarchy in the mammary gland
under physiological conditions

O Embryonic development

Unipotent
luminal SCs
(K8, K19, CD24)

Ductal cells milk producing cells myoepithelial cells

Puberty and
adult homeostasis

Van Keymeulen et al. Nature 2011



Notch?2 genetic fate mapping reveals two previously
unrecognized mammary epithelial lineages

Sanja Sale', Daniel Lafkas? and Spyros Artavanis-Tsakonas'”

Notch3 marks clonogenic mammary luminal
progenitor cells in vivo
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Luminal Progenitors Restrict Their Lineage
Potential during Mammary Gland
Development
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Mammary stem cells have myoepithelial cell properties

Michael D. Prater', Valérie Petit™, I. Alasdair Russell’, Rajshekhar R. Giraddi', Mona Shehata', Surayj Menon',
Reiner Schulte', Ivo Kalajzic", Nicola Rath’, Michael F. Olson®, Daniel Melzgerﬁ, Marisa M. Faraldo™,
Marie-Ange Deugnier™’, Marina A. Glukhova®*” and John Stingl'”
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In situidentification of bipotent stem cells
in the mammary gland

Anne C. Rios"?*, Nai Yang Fu»?*, Geoffrey J. Lindeman®®# & Jane E. Visvader'-?

Identification of multipotent mammary stem cells by
protein C receptor expression

Daisong Wang'*, Cheguo Cai'*, Xiaobing Dong', Qing Cissy Yu', Xiao-Ou Zhang?, Li Yang” & Yi Arial Zeng’
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Many CREER target initially and independently
basal and luminal cells in adult mice
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cells at saturation

Theoretical outcomes of lineage tracing basal

Basal cells are a self-sustained unipotent lineage

Pubertal development
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Basal cells are a self-sustained unipotent
lineage in adult mice
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Basal cells are a self-sustained unipotent
lineage in adult mice
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Theoretical outcomes of tracing luminal cells at
saturation

Luminal cells are a self-sustained lineage
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Luminal cells are a self-sustained lineage Iin
adult mice
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Lineage hierarchy in the mammary gland
under physiological conditions

O Embryonic development

Unipotent
luminal SCs

(K8, K19, CD24)
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Van Keymeulen et al. Nature 2011
Wuidart et al.unpublished 2015
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Deciphering the cellular hierarchy of prostate epithelium
during development and adult regeneration




Model for prostate postnatal development
and homeostasis
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Identification of Stem Cell Populations
in Sweat Glands and Ducts Reveals
Roles in Homeostasis and Wound Repair

Catherine P. Lu,? Lisa Polak,? Ana Sofia Rocha,® H. Amalia Pasolli,? Shann-Ching Chen,* Neha Sharma,® Cedric Blanpain,®
and Elaine Fuchs1.2*
"Howard Hughes Medical Institute
2| aboratory of Mammalian Cell Biology & Development
The Rockefeller University, Mew York, NY 10065, USA
JIRIBHM, Université Libre de Bruxelles, Brussels 1050, Belgium
Department of Pathology, St. Jude Children’s Research Hospital, Memphis, TM 38105, USA
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Tracing the cancer cell of origin
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Breast cancers are heterogeneous

Invasive Ductal Carcinomas

~ 80% of invasive breast cancers
Unclassified
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Comprehensive molecular portraits of
human breast tumours
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Cell Stem Cell

BRCA1 Basal-like Breast Cancers Originate
from Luminal Epithelial Progenitors
and Not from Basal Stem Cells

Gemma Molyneux,? Felipe C. Geyer,! Fiona-Ann Magnay,' Afshan McCarthy,' Howard Kendrick,' Rachael Natrajan,’
Alan MacKay,! Anita Grigoriadis,?2 Andrew Tutt,2 Alan Ashworth,! Jorge S. Reis-Filho,! and Matthew J. Smalley'*
"The Breakthrough Breast Cancer Research Centre, The Institute of Cancer Research, 237 Fulham Road, London SW3 6JB, UK

2Breakthrough Breast Cancer Research Unit, Guy’s Hospital, King's Health Partners AHSC, London SE1 9RT, UK
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Defining the cellular origin of PIK3CA

Induced mammary tumours
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Basal cells give rise to luminal-like mammary tumors
upon expression of oncogenic PIK3CA
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Luminal cells give rise to heterogeneous mammary
tumors upon expression of oncogenic PIK3CA
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Luminal cells give rise to more
aggressive breast tumors following
oncogenic PIK3CA and p53 deletion
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Cancer cell of origin controls tumor
heterogeneity in breast tumors

PIK3CA H1047R
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Oncogenic PIK3CA induces multipotency
in unipotent luminal progenitors
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Oncogenic PIK3CA induces multipotency
in unipotent basal progenitors
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Defining the mechanisms mediating PIK3CA
induced multipotency
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Multipotent signatures correlate with the types
of breast cancers and patient outcome
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Mechanisms regulating oncogene induced
multipotency in the mammary gland
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Do breast cancer contain cancer stem cells?
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Assessing cancer stem cell potential by
transplantation assays
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Prospective identification of tumorigenic breast
cancer cells
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CD24 marks TPCs in PI3KCA induced basal like
breast tumors
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Perspectives for personalized medicine

Patients primary tumors —»  Molecular characterization 5 Prognosis and

and biomarker expression patient
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Mammary stem cell group in the Blanpain Lab
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