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April 10, 6:00-7:30 pm
Decoding Depression

April 17, 6:00-7:30 pm
MD vs Machine:
Artifical Intelligence in health care

April 30, 6:00-7:30 pm
Why Sleep Matters
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Please note:

» Certificate of completion for attending
at least 3 seminars

« PDPs for teachers who attend all 4
sessions and complete an evaluation form

« Q+A: write questions on cards distributed
and collected by staft
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The Problem: Cancer remains a leading cause of death globally

Ranking of cancer
Premature mortality (0-69)
1st (48)

2nd (43)

3rd - 4th (22)

5th - 10th (59)

- Nodata | Not applicable

The boundaries and names shown and the designations used on this map do not imply the expression of any opinion whatsoever Data source: GHO .‘% W'Drld HEﬂlth
on the part of the World Health Organization concerning the legal status of any country, territory, city or area or of its authorities Map production: CSU oy ﬂrganizatinn
or conceming the delimitation of its frontiers or boundanes. Dotted and dashed lines on maps represent approximate border lines World Health Organization e

for which there may not yet be full agreemeant 2 WHO 2016. All rights reserved

CA: A Cancer Journal for Cliniclans, Valume: 68, Issua: B, Pages: 394-£24, First published: 12 Septembar 2018, DO (10.3322icaac 21492)
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Burning fuels generate byproducts




What does this have to do with
Cancer?




What does this have to do with
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Cancer Metabolism

Fuels




Cancer Metabolism: An Achilles Heel?

lllustration by Holly Adams Hebert



Driving questions

« How do tumor cells differ from normal cells in their
metabolism of fuels?

 How do tumor cells integrate growth signals and
nutrients to proliferate?

* What i1s the metabolic communication between tumor
cells and their surrounding environment?

Can we exploit the unique metabolic
vulnerabilities of cancers to improve
patient care and therapy?
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Cells use fuels to generate energy
and macromolecules

fuels Energy and macromolecules
(sugars, fats
amino acids) ATP - energy
X 4~ DNA
QQE‘Q:{-C{.@ — —_— i._'"" RNA
" Proteins

... Membranes







Macromolecules are the building
blocks of a cell

fuels Energy and building blocks
(sugars, fats
amino acids) ATP - energy
K =\ DNA
a%%c{{.t — ﬁ:’; ALy SNA
' Proteins

Membranes




Normal cells use fuels to generate
energy and maintain homeostasis

fuels Energy and building blocks
(sugars, fats
amino acids)

o ATP - energy
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| .7 RNA

Proteins

Membranes




Cancer cells require more fuels to
generate extra building blocks

fuels Energy and macromolecules

(sugars, fats
amino acids) ATP - energy
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Increased glucose uptake in tumors can be
observed by PET imaging

Brain >'

Tumor ——#
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V.S. Nair et al., PLoS ONE
8(7): e67733 (2013) -
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A Metabolic Competition

Healthy \1 Ly

Can we identify the precise pathways that tumors use in order
to exploit metabolic fuel preference for new therapeutic targets?




Targeting Cancer Metabolism

Signaling Altered
cell interactions Metabolism

\ /

1

Cancer proliferation
and tumorigenesis
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FATTY ACIDS

Proliferating tumor cells rewire metabolism
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Tumors produce metabolic byproducts
from amino acids

Glutamine breakdown

generates =
Glutamine Glutamine
\‘ Tumor GLSl\
Healthy " NH;
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.. GDH
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TCA Cycle




FATTY ACIDS

Proliferating tumor cells rewire metabolism
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Tumors produce metabolic byproducts
from amino acids

Glutamine breakdown
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Ammonia Accumulates in the Tumor Microenvironment
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Ammonia accelerates proliferation of Estrogen Receptor
positive (ER+) breast cancers

‘ MCF7




Reducing levels of Glutamate
Dehydrogenase inhibits tumors in vivo

<) In vivo Tumor Growth
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Ammonia promotes tumor
proliferation in ER+ breast cancers

Healthy Cell Tumor Cell
Cleared Via Excretory System Ammonia Recycling
NH, NH é NH. NH-
A A i @ A
= o I P —,
: : i : ‘

NH. NH.,

NH, NH,
Gin > Gn—> Glu—> «KG | |  Gn ?»Gn% Glu «—< o-KG| NH,

L GDH GDH
e

NH; NH.,

Spinelli et al, 2017, Science









Cancer Metabolism: An Achilles Heel?

« What are the metabolic signatures
of specific tumor types?

 Can metabolic inhibitors combine
with approved drugs?

« How does tumor metabolism differ with tumor genotype
and signaling? Important to understand which genotypes
may be vulnerable to the inhibition of specific metabolic
enzymes.

» What are the biomarkers that will predict patient response
to therapy?
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