Hypothesis: coordination of the junD cluster by Nrf2
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The Keap1—-Nrf2—ARE signaling pathway

Stressors / inducers

Ub
Proteasome

* 15d-PGJ, * Diphenols, diamines degradation

* ER stress * Michael acceptors Ub

* ROS * Isothiocyanates

*NOe * Thiocarbamates

+ Dithiolethiones

* Hydroperoxides

« Trivalent arsenicals

« Heavy metals SH SH
* Vicinal dimercaptans

« Conjugated polyenes

Kinases .
Importin

CYTOPLASM I I I l Target gene functions

Direct antioxidants

Free radical metabolism
Electrophile detoxication
Glutathione homeostatsis
Generation of reducing equivalents
Solute transport

Inhibition of inflammation

— DNA damage recognition

— ARE Proteasome function
Gene transcription

' Q CRM1
p%';?,ﬁs CBP/p300

Cell Survival

Kensler et al., Annu Rev Pharmacol Toxicol 47:89 (2007)



Nrf2 expression is heterogeneous and its inhibition phenocopies junD inhibition
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Single-cell coregulatory programs identified by stochastic sampling
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Extension of maximum-likelihood inference to

coregulated transciptional clusters
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Extension of maximume-likelihood inference to
coregulated transciptional clusters
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Application of maximume-likelihood inference to
a unique transcriptional regulatory state

a )
10-cell samplings
S HIVEP2
MGC4093
SMPD1
1 PCDHGB6
IRF2
CDAN1
PIK3CD
COMTD1
R —— . BRIP1
FEM1A
ET
b C
100-
| -
o)
-g PIK3CA
S PIK3CB
cC
> 10
o
3
© PIK3CD
=
©
O 1-
n'd

¢ 0 8 10 12 PIK3CD
Day of morphogenesis

Bajikar et al., Proc Natl Acad Sci 111:E626-35 (2014)



Application of maximume-likelihood inference to
a unique transcriptional regulatory state
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Heterogeneous multiacinar formation upon inducible activation
of ErbB2—-ErbB2 homodimers
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Clonal activation of ErbB1-ErbB2 causes a multiacinar phenotype
that is incompletely penetrant

40 —

p75
NGFR — 35
30 — T

25 - p<10°
20 —
15 —
10 - o0==
5 —
FRB (&< FkBP °7 | |
Dimerizer - +

ErbB1 ErbB2

Percentage of acini

No dimerizer, day 10 With dimerizer, day 10




|dentifying heterogeneously regulated transcriptional programs in ErbB1-ErbB2 acini
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Heterogeneously regulated transcripts in ErbB1-ErbB2 cells

cultured as 3D spheroids
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Regulatory heterogeneities that emerge upon ErbB1-ErbB2 dimerization
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Stochastic profiling identifies genes missed by conventional approaches

Candidate multiacinar regulators:
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Suppression of multiacinus formation by a subunit of the NPC
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Suppression of multiacinus formation by a subunit of the NPC
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ErbB2-induced multiacinar penetrance is enhanced by the exportin, CSET1L (XPO2)
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ErbB2-induced multiacinar penetrance is enhanced by the exportin, CSET1L (XPO2)
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