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The breast-cancer mosaic
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What role does intratumor heterogeneity play in cancer progression?



Heterogeneities during in vitro mammary acinar morphogenesis
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|dentifying heterogeneously expressed FOXO targets

Sectioning Microdissection Amplification
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Stochastic profling of single-cell heterogeneities in matrix-attached cells
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Single-cell coregulatory programs identified by stochastic sampling
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Dichotomous nucleocytoplasmic localization of FOXO-family members
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The FOXO regulatory network
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The FOXO regulatory network
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Log, change from geometric mean

Stochastic profiling identifies two groups of FOXO-regulated genes
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Stochastic profiling combined with bioinformatics identifies transcription coregulation
between FOXOs and Runx1
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Delayed growth arrest and altered acinar morphology in
Runx1 knockdown structures
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shRunx1 phenotypes are blocked by homogenization of FOXO signaling
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FOXO-Runx1 crosstalk is blocked by anti-oxidants
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|dentifying heterogeneously regulated expression programs among ECM-attached cells
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A pair of anticorrelated expression programs identified by stochastic profiling
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TGFBR3 expression represses branch-like structures during morphogenesis
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Constitutive JUND expression causes stable cribiform-like structures during morphogenesis
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An interlinked TGFBR3-JUND regulatory circuit in morphogenesis

a b c
2 — 2 2 —
® * k% —— P .
g | s T 3 x
T 2 o | T
. & | S 1
o 0 Q
Z N 5 T
s 0.5 - 2 0.5 I e I
o | "/(/ | o | '“/(/ | 0.5 C | 7~ C | J(/ |
D, y 47 " Oo,«,o/ 47 " Oo,«,o/ @ ~ 0/7,«, 47 "
2] 4 /74 4
d >_ e I |
T * TGFBR3  TGFBR3 active
@ | —> . *
o 1% MRNA protein 7 TGFBR3
g GDF11 T
05 RFP1-Smad2
=0T
L JUND
2% . o—
protein
0.25 S | | | T

Positive feedback +

~ K
0, S0, _ e
77 negative feedback = oscillations?



The TGFBR3-JUND circuit gives rise to antiphase, damped oscillations
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