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The Heterogeneity among Human Breast Cancers
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Genetic characteristics
Non-genetic characteristics : environmental change (stress)



Microenvironmental stresses impact tumor phenotypes
(short term) and exert selection pressure (long-term)

Mature Reviews | Cancer



Icroenvironments

‘imeline | Some important advances in understanding and targeting tumour metabolism
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1. Hypoxia & heterogeneity 2. Glutamine requirement



1. Hypoxia & heterogeneity

The integration of the non-genetic stress signatures
with oncogenic signaling pathways
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1. Hypoxia & heterogeneity

Microenvironment signaling identified subtypes among ERBB2+ Tumors.
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1. Hypoxia & heterogeneity
Hypoxia pathway is higher in subgroup 7.
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1. Hypoxia & heterogeneity

Subgroup 10 has higher expression of luminal regulator

genes.
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1. Hypoxia & heterogeneity

Different response to HER2 inhibitor treatment in AU565 (subgroup?7)
and HCC202 (subgroup10).
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1. Hypoxia & heterogeneity
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Icroenvironments
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1. Hypoxia & heterogeneity
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2. Glutamine requirement




2. Glutamine requirement

Basal cells use more glutamine as the energy source.

1 -Glutamine
glucose = 100
\ 3
o
/ . ATP, GTF, >
—» Hiicleogenesis —» UIP, CTP, S
NAD(P)* =
=
elveolysis &

—— phospholipids © Al b A a® A el
1&1 “cﬁ' e_‘a,"l \56'56 e«:l— \56?:5 \!\e‘\‘b

2 L T— Y T - » »
serinolysis L S RS ©OF @oF

v
lactate pyruvate «— glutaminolysis +—glutamine

_/ —— T470
e B T4T4

1.0m mCam MCFT

e 4 DAMB3E1
h e 3720
fﬂﬂ'}" acids 0ed m=men W DAMB231

e W DAMB1ET

0.6n

Cell viability

0.2n

‘ 1 0.25 0
Concentration of Glutamine (mM)



2. Glutamine requirement

Basal breast cells consume more glutamine, and exhibit canonical AAR
response during glutamine deprivation
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2. Glutamine requirement :
Glucose lutamine
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2. Glutamine requirement
Luminal-specific expression of GLUL and higher intracellular glutamine
synthetase level

Breast cancer cells Breast tumors
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2. Glutamine requirement

High level of GLUL confer resistance of glutamine deprivation.

MCF7: higher GLUL
MDAMB231: lower GLUL
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2. Glutamine requirement

Glutamine symbiosis
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2. Glutamine requirement

Luminal and basal cells have Glutamine symbiosis
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2. Glutamine requirement

Luminal cell

Glutamine

\ 4
Glutamine

GLS2

v
Glutamate

Glutamine independent

GATA3

Basal cell

Glutamine

\ 4
Glutamine

GLS

el

Myc VT GLUL

Glutamate

Glutamine dependent



Nutrient microenviron
requirement ment




TIor1T

DU KE INSTITUTE FOR

GENOME

ﬁ" ﬁ ﬁ Ministry of Science and Technology SCIENCES & POLICY

Jhih-Pu Syu  Hsiang-Yun Huang Jen-Tsan Ashley Chi

Michael L. Gatza

Duke Surgery

Duke University School of Medicine

Jeffrey R. Marks




